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The  Longest  Bridge  in  the  World  Si: 

Southern    Pacific    Company's    Salt    Lake    Cut-Off  "....' 

Our    frontispiece    illustration    shows    a    train    on    the  old   line  around  the  northerly  end  of  the  lake  was  147 

twenty-mile  trestle  over  Salt  Lake  on  the  Southern  Pacific  miles.     In  locating'  the  new  line,  it  was  decided  to  run 

cut-off,  which  is  the  longest  bridge  in  the  World.     This  down  to  the  desert  level,  continue  on  a  tangent  to  meet 

trestle  work  was  constructed  over  twenty  years  ago,  and  the  shores  of  the  Lake,  and  then  build  a  trestle  across  to 

was  originally  27.5  miles  in  length,  but  about  8  miles  was  the  end  of  Promontory  Point  and  continue  by  trestle  to 


Southern    Pacific   Railway   Train   on   20-Mile   Trestle   Across   Great   Salt    Lake 


replaced  with  a  great  fill,  a  portion  of  which  is  shown  in 
another  of  the  illustrations. 

The  Salt  Lake  "cut-off,"  as  it  is  now  known  is  one 
of  the  most  notable  rectifications  of  early  pioneer  con- 
struction. The  original  line  between  Lucin  and  Ogden, 
Utah,  made  a  circuit  of  the  lake  along  the  foot-hills  of 
mountains  where  grades  of  49  to  89  feet  to  the  mile  and 
curvatures  of  8  and  10  degrees  were  encountered.  The 
total  distance  between  the  above  mentioned  towns  bv  the 
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By  this  revision,  43.77  miles  in  distance  was 
saved.  3,919  degrees  of  curvature  was  eliminated,  and 
the  total  grade  was  reduced  by  1,515  feet.  The  sharpest 
curve  on  the  new  line  is  one  and  one-half  degrees  as 
against  10  degrees  on  the  old  line.  The  heaviest  grade 
now  is  21  feet  to  the  mile  on  the  original  line.  The  force 
for  completing  the  trestle  and  the  equipment  was  planned 
on  such  a  scale  as  would  enable  the  trestle  to  be  built 
at  a  rapid  rate,  and  the  maximum  amount  built  in  one 
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week  of  six  working  days,  working  by  daylight  only,  was 
1.007  miles  put  up  during  a  little  over  five  working  days. 
The  rtei'riporary  trestle  was  built  in  water  which  varied 
in  depth  from  a  foot  .or  two  up  to  27  feet.  The  permanent 
trestle  Was  built  in  water  which  was  from  30  to.  34  feet 
deep  .at  ;the  time  of  construction.  Subsequently,  in  build- 
ing the  embankment  to  take  the  place  of  the  temporary 
trestle's  which  was  8.03  miles  in  length,  the  material  was 


Mldlake   Station   on    Great   Salt    Lake   Cut-off— Southern    Pacific 
Railway 

excavated  near  the  east  shore  of  the  Lake  at  Little  Moun- 
tain, and  at  Promontory  Point,  upon  which  tbe  new  line 
was  built  for  a  distance  of  about  \l/z  miles.  Material  was 
also  obtained  from  mountains  about  16  miles  west  of  the 
Lake.  The  railroad  runs  on  embankment  in  Great  Salt 
Lake  between  the  east  shore  and  Promontory  Point,  a  dis- 
tance of  8.03  miles  and  on  trestle  between  Promontory 
Point  and  the  west  shore  for  19.45  miles,  making  a  total 
distance  of  27.48  miles  from  shore  to  shore,  it  is  an 
interesting  fact  that,  because  the  embankment  between 
the  east  shore  and  Promontory  Point  almost  entirely  cuts 
off  a  portion  of  the  Lake  to  the  north  from  the  main 
lake,  the  water  of  the  Bear  River,  emptying  into  this  part 
of  the  Lake,  freshened  the  salt  water  to  such  a  degree 
that  in  the  winter  immediately  after  the  construction,  ice 
one  foot  thick  formed  over  the  entire  area  to  the  north 
of  the  railway  embankment. 

As  will  be  seen  from  our  illustrations,  the  long  trestle 
from  Promontory  Point  to  the  west  shore  is  an  exceed- 
ingly fine  piece  of  work.  A  solid  timber  deck  was  laid 
over  the  piling,  and  on  this  was  placed  14  inches  of 
gravel.  Upon  this  firm  bank  the  track  has  been  laid, 
and  along  each  edge  of  the  floor  is  a  high  stout  fence. 
The  trip  across  the  Lake  by  rail  is  unique.  As  is  well 
known,  the  Lake,  which  at  the  time  of  construction  of  the 
cut-oft"  was  75  miles  long  by  31  miles  wide,  is  one  of  the 
most  remarkable  bodies  of  water  extent,  and  it  is  more 
salty  than  any  but  the  Dead  Sea  in  Palestine. 


Apprentice  Education  Making  Rapid  Progress 

An  encyclopedia  of  information  on  the  subject  of  ap- 
prenticeship in  the  United  States  is  now  available  in 
the  Bulletin  on  Apprentice  Education  which  has  just 
been  issued  by  the  Federal  Board  of  Vocational  Edu- 
cation. 

New  methods  of  apprentice  training  have  been  made 
necessary  by  the  introduction  of  large  scale  production  in 
industry,  the  Bulletin  shows.  During  the  last  fifteen  years, 


we  have  witnessed  the  development  of  the  class  room 
method  of  apprentice  education  to  supplement  job  ex- 
perience. Such  education  has  arisen  either  in  the  form  of 
vocational  training  in  the  public  schools,  or  through  cor- 
poration schools  under  the  auspices  of  employers,  or 
through  classes  controlled  by  the  trade  unions. 

The  most  surprising"  progress  has  been  made  along 
the  lines  of  part-time  apprentice  training  classes  organ- 
ized by  the  public  schools,  according  to  the  Bulletin. 
Such  training  dates  from  the  passage  of  the  Federal  Vo- 
cational Education  Act  in  191 7.  At  the  close  of  the  fiscal 
year  1921-22,  a  total  of  265,494  pupils  were  enrolled  in 
such  continuation  classes.  The  Bulletin  believes  that  the 
public  school  is  destined  to  fill  a  role  of  increasing  im- 
portance in  apprentice  education,  since  it  supplies  a  neu- 
tral training  agency,  acceptable  to  both  capital  and 
labor. 

Sharp  issue  is  taken  with  the  belief  of  many  educators 
that  the  part-time  school  is  only  a  temporary  make-shift 
to  be  displaced  as  soon  as  the  age  of  compulsory  full-time 
education  can  be  raised  to  a  desired  point.  The  Bulletin 
questions  the  wisdom  of  full-time  education  for  boys  and 
girls  over  14,  whose  minds  are  set  on  employment.  For 
such  youths,  industrial  experience  will  prove  of  greater 
educational  value  than  unwilling  atetndance  at  high 
schools,  it  is  declared.  At  the  same  time,  the  part-time 
school  holds  these  young  workers  within  the  influence  of 
the  public  school  system. 

Too  many  educators  hold  the  "Camel"  theory  of  edu- 
cation, says  the  Bulletin.  They  assume  that  the  child 
is  an  intellectual  camel,  who  can  take  his  education  in  a 
prolonged  meal^an  educational  gorge — store  it  up  in  an 
intellectual  hump,  and  live  off  the  hump  all  the  way  across 
the  journey  of  life.  They  assume  that  the  school  is 
able,  by  itself,  to  furnish  a  balanced  ration.     Thev  over- 
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Fill   Forming   Easterly   Portion  of  Great  Salt   Lake  Cut-off 

look  entirely  the  educational  value  of  work  for  youth,  as 
well  as  for  older  people. 

Part-time  vocational  education  bridges  the  gap  between 
the  job  and  the  school,  and  enables  the  child  to  gain  the 
cultural  benefits  of  both,  during  his  formative  years,  de- 
clares the  Bulletin.  The  increasing  use  of  the  public 
school  for  apprentice  training  by  both  employers  and  trade 
unions  will  be  a  mighty  stimulus  to  the  growth  of  part- 
time  education,  it  asserts.  At  the  same  time,  it  will  give 
a  new  practical  value  to  the  public  school. 

Copies  of  this  Bulletin  are  obtainable  from  the  Super- 
intendent of  Documents,  Government  Printing  Office, 
Washington,  D.  C. 


Annual  Report  of  the  Chief  Inspector  of  the  Bureau  of 

Locomotive  Inspection 


The  twelfth  annua]  report  of  the  Bureau  of  Locomotive 
Inspection  to  the  Interstate  Commerce  Commission  has 
just  been  issued  over  the  signature  of  A.  G.  Pack,  the 
chief  inspector. 

According  to  this  report  the  percentage  of  locomotives 
inspected  that  were  found  to  be  defective  increased  from 
48  per  cent  during  the  preceding  year  to  65  per  cent,  and 
the  total  number  of  defects  found  and  reported  increased 
approximately  70  per  cent  over  the  preceding  year.  The 
deteriorated  condition  of  motive  power  is  sharply  reflected 
in  the  increased  number  of  accidents  and  casualties.  A 
comparison  of  accidents  and  casualties  during  the  year 
as  compared  with  the  preceding  year,  covering  the  entire 
locomotive  and  tender  and  all  of  their  parts  and  appur- 
tenances, shows  an  increase  of  117  per  cent  in  the  number 
of  accidents.  118  per  cent  in  the  number  killed,  and  120 
per  cent  in  the  number  injured. 

Records  examined  covering  locomotive  failures  on  a 
large  number  of  railroads  indicate  that  the  number  of 
motive  miles  per  locomotive  failure  decreased  as  much 
as  from  50  to  70  per  cent  during  the  year  as  compared 
with  the  preceding  year.  Every  locomotive  failure  caused 
by  physical  defects  carries  with  it  potential  injury  to  per- 
sons, serious  delay  to  traffic,  and  heavy  property  damage. 

During  the  year  there  were  57  boiler  explosions  which 
resulted  in  the  death  of  41  persons  and  the  serious  in- 
jury of  88  others,  an  increase  of  75  per  cent  in  the  num- 
ber of  such  explosions,  86  per  cent  in  the  number  of  per- 
sons killed,  and  93  per  cent  in  the  number  injured,  as 
compared  with  the  preceding  year.  While  most  of  these 
explosions  were  caused  by  the  crown  sheet  having  be- 
come overheated  due  to  low  water  in  the  boiler,  the  num- 
ber of  such  cases  where  contributory  defects  or  causes 
were  found  increased  approximately  135  per  cent  as  com- 
pared with  the  preceding  year.  The  contributory  causes 
found  clearly  establish  the  necessity  for  proper  inspection 
and  repair  of  all  parts  and  appliances  of  the  locomotive 
and  tender  if  accident,  injury  and  delay  to  traffic  are  to 
be  avoided. 

In  previous  reports  reference  has  been  made  to  cer- 
tain investigations  that  had  been  made  upon  the  water- 
indicating  appliances,  which  established  beyond  question 
that  gauge  cocks  when  applied  directly  into  the  boiler  for 
registering  the  general  water  level  creates  an  unsafe  con- 
dition and  adds  to  the  peril  of  the  operation,  it  was  rec- 
ommended that  a  suitable  water  column,  the  best  appli- 
ance yet  devised,  should  be  applied,  to  which  should  be 
attached  three  gauge  cocks  and  one  water  glass,  with  an 
additional  water  glass  applied  on  the  left  side  or  boiler 
back  head  so  that  those  operating  the  locomotive  might 
have  accurate  knowledge  of  the  water  level  of  the  boiler 
under  all  conditions  of  service,  which  is  necessary  if  safe 
and   economical  locomotive   operation   is  to  obtain. 

\\  ater  columns-,  as  recommended,  have  been  applied  to 
practically  all  new  locomotives  constructed  during  the 
past  three  years  and  on  a  large  number  of  locomotives 
previously  in  service  on  most  all  of  the  larger  railway 
systems. 

In  discussing  the  matter  of  autogenous  welding  the  in- 
spector states  that  numerous  accidents  were  investigated 
where  welds  made  by  the  fusion  of  autogenous  process 
were  involved.  The  result  of  our  investigations  fully 
supports  our  position  previously  taken  that  this  process 
has  not  reached  a  state  of  development  where  it  can 
safely  be  depended  upon  in  boiler  construction  and  repair 


where  the  strain  to  which  the  structure  is  subjected  is 
not  carried  by  other  construction  which  conforms  to  the 
requirements  of  the  law  and  the  rules  and  regulations  is- 
sued in  pursuance  thereof,  nor  in  firebox  crown  sheet 
-cams  where  overheating  and  failure  are  liable  to  occur, 
or  on  any  part  of  the  locomotive  or  tender  subject  to 
shock  or  strain  where,  through  failure,  accident  and  in- 
jurv  might  result. 

Numerous  accidents  have  occurred  due  to  the  failure 
of  autogenously  welded  seams  and  cracks  in  the  boiler 
back  head.  One  fatal  acident  of  this  nature  occurred 
during  the  year  where  an  autogenously  welded  crack 
21  Yi  inches  long  in  the  boiler  back  head  failed  while  the 
locomotive  was  hauling  a  passenger  train  at  an  estimated 
speed  of  35  miles  ]>er  hour,  resulting  in  death  to  the  en- 
gineer and  the  serious  injury  of  the  fireman.  The  scald- 
ing water  and  steam  escaping  through  the  rupture  com- 
pelled the  engineer  to  leave  the  cab  without  being  able  to 
close  the  throttle  or  apply  the  brakes  in  the  usual  way. 
The  engineer  and  fireman  climbed  out  of  and  around  the 
left  side  of  the  cab  to  the  running  board  and  to  the  front 
end  of  the  locomotive,  where  the  angle  cock  was  opened 
and  the  brakes  applied. 

Serious  acidents  of  a  similar  nature  and  character  have 
previously  been  investigated  and  reports  made  public. 
The  seriousness  of  such  accidents  to  a  fast-moving  train 
can  scarcely  be  contemplated. 

The  autogenous  welding  process  is  practically  in  its  in- 
fancy, and  due  to  my  desire  to  avoid  hindering  the  prog- 
ress or  development  of  any  process  of  such  great  value 
when  properly  and  discreetly  used  I  have  hesitated  to  ask 
this  commission  to  establish  or  approve  rules  or  regula- 
tions restricting  its  use.  However,  unless  it  is  confined 
by  the  carriers  to  parts  and  appliances  where,  through 
failure,  accidents  and  injuries  will  not  result,  we  will  be 
compelled  to  adopt  some  more  restrictive  measures  in  the 
very  near  future. 

There  were  a  number  of  accidents  caused  by  defective 
grate  shaking  apparatus,  the  major  portion  of  which  were 
caused  by  the  shaker  bar  not  having  a  proper  fit  on 
the  fulcrum  lever.  Many  carriers  have  no  standard  de- 
sign for  such  parts  whereby  they  may  be  made  inter- 
changeable. Since  it  is  impossible  to  avoid  the  changing 
of  shaker  bars  from  one  locomotive  to  another  in  com- 
mon use,  it  is  apparent  that  each  carrier  should  adopt  and 
maintain  a  standard  whereby  shaker  bars  are  made  in- 
terchangeable with  a  proper  fit  on  the  fulcrum  levers 
on  all  locomotives  operated  by  it. 

There  were  also  a  number  of  accidents  due  to  the  fail- 
ure of  injector  pipes  and  these  showed  an  increase  in1 
comparison  with  the  previous  year.  In  the  majority  of 
these  cases  the  accidents  were  due  to  the  injector  steam 
pipe  pulling  out  of  the  brazing  collar  because  of  defective 
workmanship  and  to  breakage  caused  by  weak,  light  con- 
struction and  defective  material.  In  many  instances  the 
failure  of  injector  steam  pipes  was  contributed  to  by  the 
injector  not  being  properly  fastened  so  as  to  relieve  the 
steam  pipe  from  the  weight  and  vibration  of  the  injector 
and  its  connections.  If  injector  steam  pipe  connections 
are  properly  made  and  maintained  and  injectors  securely 
braced,  accidents  of  this  nature  should  be  entirely  elimi- 
nated. 

Then,  there  was  an  increase  in  the  number  of  accidents- 
due  to  main  and  side  rod,  valve  gear  and  reversing  gear 
failures,  nearly  all  of  which  could  have  been  prevented 
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by  means  known  to  every  well-qualified  mechanical  offi- 
cial and  employe  in  charge  of  inspection  and  repairs,  and 
they  have  been  largely  due  to  a  disregard  of  the  re- 
quirements of  the  law  and  of  well-established  practices. 

The  law  places  the  responsibility  for  the  general  design, 
construction  and  maintenance  of  all  locomotives  and  ten- 
ders upon  the  carriers  owning  or  operating  them.  It  ap- 
pears, however,  that  many  railroad  officials  and  employes 
who  are  responsible  for  the  general  condition  and  repair 
of  locomotives  coming  under  their  jurisdiction  have  evad- 
ed their  responsibility  and  knowingly  allowed  locomotives 
to  remain  in  service  in  a  seriously  defective  condition 
until  found  by  our  inspectors  and  ordered  removed  from 
service  for  needed  inspections  and  repairs. 

Even  the  number  of  locomotives  miles  per  locomotive 
failure  decreased  from  50  to  70  per  cent  during  the  year 
as  compared  with  the  preceding  year. 

Among  the  recommendations  made  for  the  improve- 
ment of  the  service,  it  is  suggested  that  all  locomotives 
not  using  oil  for  fuel  have  a  mechanically  operated  fire 
door  so  constructed  that  it  may  be  operated  by  pressure 
of  the  foot  on  a  pedal  or  other  suitable  device  located  on 
the  floor  of  the  cab  or  tender  at  a  proper  distance  from 
the  lire  door,  so  that  it  may  be  conveniently  operated  by 
the  person  firing  the  locomotive. 

This  recommendation  is  based  on  the  results  of  many 
investigations  of  boiler  failures  of  such  character  as  to 
permit  the  steam  and  water  contained  in  the  boiler  at  the 
time  of  the  accident  to  be  discharged  into  the  fire  box. 
many  times  being  directed  toward  the  fire  door. 

The  old  swing-type  door,  which  is  largely  used  at  pres- 
ent, is  almost  invariably  blown  open  in  case  of  such  ac- 
cidents and  permits  the  discharging  steam  and  boiling 
water,  with  the  contents  of  the  fire  box,  to  be  blown  into 
the  cab  of  the  locomotive,  most  frequently  scalding  and 
burning  the  persons  therein.  Such  accidents  frequently 
occur  while  coal  is  being  put  into  the  fire  box,  and  with 
the  fire  door  necessarily  open,  and  under  such  circum- 
stances it  is  impossible  for  it  to  be  closed. 

The  automatic  fire  door  would  remain  closed,  if  closed. 
when  the  accidents  occur.  If  open,  it  would  automatically 
close  the  moment  the  operator's  foot  was  removed  from 
the  o]  .crating  device,  thus  preventing  the  direct  discharge 
ot  the  scalding  water  and  fire  into  the  cab  of  the  locomo- 
tive with  such  serious  results. 

The  automatic  fire  door  is  not  a  new  and  untried  de- 
vice, as  there  are  thousands  of  them  in  service,  and  they 
are  required  by  law  in  some  States.  The  automatic  fire 
door  is  also  of  great  value  in  prevention  of  serious  cracks 
and  leaks  in  fire-box  sheets  by  limiting  the  time  the  fire 
doors  are  open  when  placing  coal  on  the  fire,  thus  reduc- 
ing the  amount  of  cold  air  admitted,  which  causes  loss  of 
temperature  and  consequent  expansion  and  contraction 
and  the  setting  up  of  great  strain. 

Their  use  is  also  very  valuable  in  the  conservation  of 
fuel,  which  is  one  of  the  principal  costs  of  operation. 

It  is  also  urged  that  a  power-reversing  gear  be  applied 
to  all  locomotives  and  that  air-operated  power-reversing 
gear  have  a  steam  connection  with  valves  conveniently 
located  in  the  cab,  so  arranged  that  in  case  of  air  failure 
steam  may  be  quickly  used  to  operate  the  reversing  gear. 

It  is  also  recommended  that  a  power  grate  shaker  be 
applied  to  all  coal-binning  locomotives  on  the  ground  that 
such  an  appliance  would  not  only  prove  of  value  in  the 
conservation  of  life  and  limb,  but  would  be  of  great  value 
in  the  conservation  of  fuel  by  enabling  the  fireman  to 
"keep  the  fire  in  proper  condition  at  all  times. 

All  locomotives  should  also  be  provided  with  a  bell  so 
arranged  and  maintained  that  it  may  be  operated  from 
the  engineer's  cab  by  hand  and  by  power. 

The   reason   for  this   recommendation   has   been   thor- 


oughly discussed  on  previous  occasions,  and  its  necessity 
seems  so  apparent  that  it  hardly  requires  further  com- 
ment. We  believe,  however,  that  this  is  an  appliance 
which  is  vital  to  the  safety  of  the  employes  and  general 
public  at  highways  and  other  public  places  traversed  by 
the  railroads.  The  operation  of  modern  motive  power 
demands  the  full  attention  of  the  enginemen.  and  it  is 
frequently  the  case  while  passing  over  road  crossings 
and  through  congested  territories  that  the  engineer  and 
fireman  are  so  occupied  with  their  other  important  duties 
that  it  is  impossible  for  them  to  ring  a  bell  by  hand  in 
order  to  give   warning  of  approaching  danger. 

Attention  is  directed  to  the  small  size  of  the  doors  at 
the  front  of  cabs  and  it  is  suggested  that  they  should  be 
made  of  such  a  size  as  to  make  an  exit  possible.  At  pres- 
ent it  is  often  necessary  to  climb  over  the  roof  of  the 
cab  or  out  through  the  side  window  when  it  is  desired 
to  go  from  the  cab  to  the  running  board  in  front  while 
the  engine  is  in  motion. 

Where  such  an  enlargement  of  the  front  door  is  im- 
possible it  would  be  well  to  have  a  stirrup  or  other  step 
and  a  horizontal  handhold,  on  each  side,  of  approximatelv 


Fig.   1 — Showing   Crcwn   Sheet  Wh  ch    Failed    Due  to    Low   Water 

the  full  length  of  the  cab,  which  will  enable  the  enginemen 
to  go  from  the  cab  to  the  running  board  in  front  of  it. 

The  final  recommendation  is  that  all  locomotives  where 
there  is  a  difference  between  the  readings  of  the  gauge 
cocks  and  water  glass  of  2  or  more  inches  under  any  con- 
dition of  service  be  equipped  with  a  suitable  water  col- 
umn, to  which  shall  be  attached  three  gauge  cocks  and 
one  water  glass,  with  not  less  than  6  inches,  preferably 
8  inches,  clear  reading,  and  one  water  glass  with  not  less 
than  6  inches,  preferably  8  inches,  clear  reading,  on  the 
left  side  or  back  head  of  the  boiler. 

Water  glasses  should  be  so  located,  constructed,  and 
maintained  that  they  will  register  the  approximate  general 
water  level  in  the  boiler  under  all  conditions  of  service 
and  show  within  1  inch  a  corresponding  level,  and  so 
maintained  that  the  engineer  and  fireman  may  have  under 
all  conditions  of  service  a  clear  view  of  the  water  in  the 
glass  from  their  respective  and  proper  positions  in  the  cab. 

Gauge  cocks  should  be  located  within  easy  reach  of  the 
engineer  from  his  proper  position  in  the  cab  while  op- 
erating the  locomotive,  extension  handles  to  be  applied  if 
necessary  to  accomplish  this.  All  gauge  cocks  to  be  sup- 
plied with  suitable  nipples  that  will  directly  discharge 
into  a  properly  constructed  and  located  drain  or  dripper 
that  will  convey  the  discharged  water  to  near  the  cab  deck 
or  floor,  nipples  to  be  not  less  than  one-half  inch  nor 
more  than  1  inch  above  the  dripper  or  drain  and  kept  in 
correct  alignment. 
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Investigations  have  clearly  established  that  gauge  cocks 
when   screwed   directly  into  the  boiler  <li>  not  correctly 

register  the  proper  water  level  over  the  crown  sheet.  Il 
is  very  important  that  at  least  two  appliances  attached 
separately  l>e  employed  for  this  purpose  so  as  to  form  a 
double  check  and  so  as  to  have  one  appliance  in  case  oi 
failure  of  the  other  while  on  the  road  and  away  from 
j-m lints  where  repairs  can  he  made. 

Should  any  other  appliance  than  the  water  column  or 
water  glass  be  invented  which  will  safely  and  correctly 
indicated  the  water  level  in  the  boiler,  due  consideration 
can  1m.'  given. 

Following  the  main  body  of  the  report  which  is  given 
in  abstract  above,  there  are  a  numl>er  of  illustrations  of 
failures   that   have   occurred    in   locomotive   appliances. 

Fig.    1    .-hows  a  crown   sheet   which   failed  due  to  low 


Fig.    2 — Showing    Opening    in    Boiler.    Gauge    Cock    Opening    Showing 
Scale  and  Same  Opening  with  Scale  Removed 

water,  the  initial  rupture  evidently  occurring  in  the  auto- 
genously  welded  seam,  which  failed  approximately  its  en- 
tire length. 

The  water-registering  devices  on  this  locomotive  con- 
sisted of  one  water  glass  and  three  gauge  cocks  applied 
directly  in  the  boiler  back  head.  The  water  glass  was 
broken  en  route,  leaving  only  the  gauge  cocks  for  de- 
termining the  general  water  level  in  the  boiler. 

After  the  investigation  of  this  accident  a  test  was  made 
by  one  of  the  inspectors  of  the  bureau,  the  superintendent 
of  shop,  the  assistant  superintendent  of  shop,  and  general 
boiler  inspector  on  a  locomotive  of  exactly  the  same  class 
and  type  which  showed  that,  with  water  at  its  lowest 
reading  in  the  glass  and  safety  valves  blowing  at  capacity, 
the  three  gauge  cocks  registered  full  of  water,  or  at  least 
<>  inches  higher  than  the  water  glass.  Had  a  suitable 
water  column  such  as  has  -been  recommended,  and  which 
is  very  generally  being  applied,  been  applied  to  this  boiler, 
it  is  entirely  likely  that  the  accident  might  have  been 
avoided. 

In  hi^.  2.  A  shows  opening  in  the  boiler  practically 
closed  with  hard  scale,  from  which  bottom  water-glass 
cock  was  removed.  B  shows  the  bottom  of  the  water 
glass  cock  after  it  had  been  removed  with  the  opening 
practically  closed  with  hard  scale.  C  shows  the  same  water 
glass  cock  after  the  hole  had  been  opened. 

This  locomotive  was  found  in  service  by  an  inspector 
and  it  was  observed  that  the  movement  of  the  water  in 
the  water  glass  was  very  slow  and  sluggish.  He  then 
issued  special  notice  for  repairs  withholding  it  from  ser- 
vice and  found  the  condition  as  shown  above.  Records 
of  this  carrier  showed  that  this  boiler  had  been  washed 
four  days  previous  and  the  water  glass  spindles  removed 
and  cocks  thoroughly  cleaned,  which  records  were  evident- 
lv  incorrect,  as  such  a  condition  could  not  have  developed 
in  a  period  of  four  days  in  the  territory  where  the  loco- 
motive was  operated.  Such  conditions  have  been  strong 
contributory  or  direct  causes  for  some  of  the  most  dis- 
astrous explosions  of  which  we  have  record.    There  is  no 


plausible  excuse  or  reason  that  can  be  acepted  for  allow- 
ing such  a  condition  as  this  to  develop, 

Fig.  .^  shows  the  arch  tube  and  washout  holes  in  a 
throat  sheet  and  the  accumulation  of  mud  and  scale 
which  so  restricted  the  flow  of  water  through  the  tube 
that  it  became  overheated  and  burst. 

Such  conditions  cannot  occur  if  boilers  are  washed  out 
a-   often  as   the   water  conditions   require,   as   called   for 


Fig.  3.     Showing  Arch  Tube  and  Washout  Holes  with  Accumulation 
of    Mud    and    Scale 

by  the  rules.  Arch  tubes  are  subjected  to  high  stresses 
and  high  temperatures  under  working  conditions  and,  if 
accidents  of  this  nature  are  to  be  avoided,  it  is  essential 
that  they  be  kept  free  from  scale  and  sediment  and  a  free 
circulation  of  water  maintained  through  them. 

Fig.  4  shows  a  stud  which  blew  out  of  the  boiler  back 


Fig.  4 — A   Stud   That   Blew   Out   of   a    Boiler   Back   Head 

head  causing  the  fireman  to  be  seriously  scalded.  The 
threads  were  entirely  worn  and  corroded  away  by  con- 
stant and  long  leakage. 

Such  accidents  as  this  usually  result  very  seriously  and 
can  be  prevented  if  proper  attention  is  given  to  leaks 
around  the  threads  of  studs,  which  is  always  an  indica- 
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tion  of  an  unsafe  condition.  Xo  locomotive  should  be 
permitted  to  remain  in  service  with  any  stud  leaking 
around  its  threads. 

In  Fig.  5  A  there  is  shown  a  portion  of  an  injector 
steam  pipe  as  it  appeared  upon  its  arrival  at  a  terminal} 
This  steam  pipe  had  been  cracked  and  improperly  re- 
paired, as  shown  in  detail  at  B,  C  and  D,  and  it  was 
leaking  badly. 

In  attempting  to  make  repairs  a  hole  was  burned  in 
the  pipe  as  shown  at  B.  A  piece  of  copper,  as  shown  at  C. 
was  inserted  in  the  hole  and  repairs  attempted  by  auto- 
genous welding,  using  steel  welding  material  to  repair  a 
copper   pipe.      This   piece    of    material    is    shown    at    D. 


Pig.   5 — Showing    Injector    Pipe   that    Was    Not    Properly    Repaired 

Such  attempted   repairs   manifest  a   gross  disregard   for 
safety. 

Since  the  law  was  enacted  254  accidents  resulting  in 
the  death  of  three  persons  and  the  serious  injury  of  304 
others  have  been  due  to  injector  steam  pipe  failures,  all 
of  which  should  have  been  avoided  had  proper  construc- 
tion, inspection,  and  repairs  been  made  as  required  by 
the  law. 


Concerted  Movement  for  Locomotive  Fuel 
Economy 

At  a  joint  meeting  held  in  Chicago  on  December  19, 
between  the  American  Railway  Association's  Committee 
on  Fuel  Conservation  and  a  committee  of  the  Interna- 
tional Railway  Fuel  Association,  an  important  action  was 
taken,  looking  to  the  consolidation  of  a  large  part  of  the 
test  work  and  fuel  research  relating  to  fuel  economy.  The 
plan  recommended  would  provide  for  the  emplovment  of 
a  research  director  with  the  necessary  staff  for  the  con- 
sideration of  problems  relating  to  railway  fuel  operating 
economies. 

While  remarkable  economies  have  already  been  effected 
there  is  still  a  vast  amount  of  research  work  to  be  accomi- 
plished  before  the  best  results  can  be  attained,  and  it  is  felt 
that  none  of  the  railways  are  in  a  position  to  complete 
this  work  individually  For  this  reason  it  is  proposed  that 
a  co-operative  plan  be  put  into  effect  whereby  a  continu- 
ous use  of  one  of  the  locomotive  testing  plants  can  be 
bn  lUght  about. 

This  will  not  only  afford  authoritative  information  but 
will  avoid  a  large  duplication  of  effort. 

The  growing  interest  in  fuel  economy  has  focused  in- 


creasing attention  upon  the  relative  fuel  performance  of 
die  different  lines  so  that  it  has  bcome  highly  essential  to 
apply  a  uniform  ratio  for  equating  coal  and  oil  fuel  in 
order  to  arrive  at  a  comparative  showing  that  is  fair  to 
all  the  railways  concerned.  The  Interstate  Commerce 
Commission  does  not  now  require  the  railways  to  use  a 
uniform  ratio  in  equating  the  quantities  of  fuel  oil  and 
coal  burned. 

At  the  December  meeting  steps  were  taken  to  present 
this  matter  before  the  Bureau  of  Statistics  of  the  Inter- 
state Commerce  Commission  with  the  recommendation 
that  a  ratio  be  adopted  and  made  compulsory  for  all  rail- 
ways reporting  quantities  of  fuel  oil  consumed  in  terms 
of  pounds  of  coal. 

It  is  intended  to  distribute  a  manual  of  fuel  economy 
bearing  briefly  upon  all  phases  of  fuel  conservation  from 
i  mechanical  and  purchasing  department  standpoint,  the 
first  part  of  which  will  soon  be  ready  for  publication. 

A  subsequent  booklet  dealing  with  the  more  mechan- 
ical phases  of  fuel  economy  will  follow  and  eventually 
there  will  be  four  or  five  books  comprising  the  manual, 
each  of  approximatelv  the  same  length  and  scope.  Con- 
sideration  is  now  being  given  to  utilizing  one  section  of 
this  manual  of  fuel  economy  for  presenting  an  abstract 
of  some  of  the  most  significant  papers  submitted  by  en- 
gineers, firemen,  conductors,  brakemen  and  switchmen  in 
the  recent  contest  for  prizes  awarded  through  the  Inter- 
national Railway  Fuel  Association  and  various  railways 
fur  the  best  papers  on  fuel  conservation  submitted  by  em- 
ployees  in  these  classes,  more  than  two  thousand  papers 
having  been  submitted. 


$1,075,897,940  Spent  By  Railroads  Last  Year 

Capital  expenditures  made  by  the  Class  1  railroads 
during  the  year  1923  for  equipment  and  other  facilities  in 
order  to  meet  increased  demands  for  transportation  were 
the  greatest  for  any  similar  period  in  history,  according 
to  the  Bureau  of  Railway  Economics. 

Capital  expenditures  actually  made  in  1923  for  the 
purchase  of  equipment  and  other  facilities  totaled  $1,075,- 
987,940,  while  unexpended  authorizations  made  during 
the  current  vear,  but  which  will  lie  carried  over  into 
1924,  totaled  "$300,806,519. 

Of  the  total  expenditures  made  in  1923,  $690,857,266 
was  for  equipment,  while  $385,040,674  was  for  roadway 
and  structures,  w-hich  includes  additional  track,  heavier 
rail,  additional  ballast,  shops  and  engine  houses  and  other 
improvements. 

Actual  expenditures  for  locomotives  in  1923  amounted 
to  $212,225,204;  for  freight  cars,  $415,923,534,  and  pas- 
senger cars,  $49,791,516.  For  other  rolling  stock  and 
floating  equipment  the  expenditures  totaled  $12,917,012. 

Class  1  carriers  also  spent  $116,215,710  for  additional 
track  and  track  material  during  the  year,  and  $27,106,021 
for  heavier  rail.  Additional  ballast  cost  $10,015,601, 
while  expenditures  for  shops  and  engine  houses,  includ- 
ing machinery  and  tools,  totaled  $48,787,828.  For  other 
improvements  not  heretofore  enumerated,  $182,915,514 
was  expended. 

Of  the  $300,806,519  unexpended  authorizations  which 
were  carried  over  into  1924,  $9S.828,105  was  for  equip- 
ment. This  latter  amount  includes  a  carrv-over  for  lo- 
comotives of  $20,665,383;  for  freight  cars,  $50,066.'  '42. 
and  for  passenger  cars,  $14,793,1S2. 

Unexpended  authorizations  for  roadway  and  structures 
carried  over  into  1924  total  $210,978,414,  which  includes 
$64,843,315  for  additional  track  and  track  material;  $19,- 
169,551  for  shops  and  engine  houses;  $4,132,463  for 
heavier  rail,  and  $4,109,155  for  additional  ballast.  The 
carry-over  for  other  improvements  amounted  to  $118,- 
723,930. 


Prize  Winning  Paper  on  Fuel  Economy 

W.  L.  Richards,  Union  Pacific  Locomotive  Engineer,  Wins  International 
Railway  Fuel  Association  Contest. 


Mure  than  two  thousand  papers  were  submitted  in  the 
contest  for  the  prize  of  one  hundred  dollars  offered  by 
Mr.  Eugene  McAuliffe  through  the  [nternational  Rail- 
way Fuel  Association  for  the  best  paper  on  railway  fuel 
conservation  to  be  written  by  a  locomotive  engineer,  fire- 
man, conductor,  brakeman  or  switchman.  The  unanimous 
selection  of  the  judges  was  the  paper  submitted  by  W.  L. 
Richards,  a  locomotive  engineer  on  the  Wyoming  Di- 
vision of  the  Union   Pacific  Railroad,  which  follows: 

That  the  performance  of  any  work  whatsoever  re- 
quires an  expenditure  of  energy  is  an  accepted  fact;  it 
is  also  a  commonly  accepted  axiom  that  heat  is  the  source 
of  all  energy,  that  is,  that  no  work  can  be  accomplished 
or  power  furnished  without  first  providing  heat.  As  an 
example,  take  a  hvdro-electric  power  plant,  the  first  ne- 
cessity in  this  case  being  a  water  fall,  and  at  first  thought, 
falling  water  seems  to  be  far  away  from  any  thought  of 
heal,  but  it  only  takes  a  very  little  consideration  to  bring 
us  to  the  fact  that  the  power  in  the  water  comes  from  its 
elevated  position  and  the  weight  in  it  as  it  falls  is  what 
turns  the  water  wheel  or  turbine  and  produces  the  energy 
to  do  work.  Xow  then,  if  the  elevation  of  a  quantity 
of  water  above  the  common  level  is  capable  of  producing 
power  or  energy,  we  have  only  to  find  out  what  elevated 
the  water  and  we  have  the  source  of  the  energy  in  it.  The 
common  level  of  all  water  is  the  level  of  the  oceans  and 
the  one  and  only  way  that  it  gets  to  the  higher  ground  is 
by  some  of  the  surface  water  in  the  oceans  being  vapor- 
ized by  the  heat  of  the  sun,  carried  as  clouds  by  the  winds 
to  the  higher  levels  and  there  deposited  again  as  water 
or  rain,  and  by  this  analysis  we  find  that  the  source  of 
the  energy  in  the  water  fall  was  heat,  the  heat  of  the  sun. 
In  like  manner,  all  sources  of  power  or  energy  may  be 
finally  traced  to  be  one  of  heat. 

Railroads  are  engaged  in  the  business  of  transporta- 
tion, i.  e.,  the  carrying  of  goods  or  merchandise,  articles 
of  commerce,  and  persons  from  one  place  to  another. 
To  do  this  requires  the  provision  of  the  necessary  power 
or  energy,  hence  the  primary  business  of  railroading  is  the 
business  of  furnishing  energy  to  move  things  of  weight ; 
to  furnish  this  energy  requires  heat,  and,  as  fuel  is  the 
principal  source  of  this  heat,  we  are  now  ready  to  con- 
sider its  economical  use. 

Division  of  the  Subject 

There  are  two  ways  in  which  the  consumption  of  fuel 
mav  be  lessened.  The  first  is  by  lowering  the  amount 
of  energy  or  power  necessary  to  do  a  given  piece  of 
work;  the  second,  by  getting  a  greater  amount  of  power 
from  the  fuel  consumed.  As  both  of  the  foregoing  are 
controlled  by  those  who  are  in  charge,  it  would  seem  to 
be  logical  to  say  that  three  elements  enter  into  the  eco- 
nomical use  of  fuel,  namely,  operation,  mechanical  and 
personnel,  and,  therefore,  it  is  from  these  three  view- 
points that  the  subject  will  be  considered. 

Operation 

In  the  operation  of  a  railroad  from  a  fuel  economy 
standrxnnt,  we  are  mainly  concerned  in  the  first  way  of 
saving,  that  is,  by  reducing  the  amount  of  work  neces- 
sary to  perform  the  service  required.  Under  this  head 
comes  the  reducing  of  road  grades,  the  elimination  of 
unnecessary  car  and  engine  mileage,  the  making  up  of 
trains  so  as  to  reduce  the  tractive  effort  to  haul  them,  the 


rating  oi  and  providing  of  locomotives  with  trains  which 
show  the  least  fuel  conniption  per  ton  per  mile  hauled, 
the  doing  away  with  unnecessary  terminal  and  road' 
switching,  the  careful  making  up  of  time-table  schedules 
so  that  the  runs  over  the  district  concerned  can  be  made 
with  uniform  sped  and  effort;  the  prompt  handling  of 
freight  and  passenger  traffic  so  is  to  minimize  delays  and 
the  avoidance  of  every  train  stop  possible. 

Perhaps  much  has  been  accomplished  along  the  lines 
mentioned  in  the  preceding  paragraph,  but  there  undoubt- 
edly remains  a  great  deal  yet  to  be  done  l>efore  we  can 
say  we  have  reached  satisfactory  results.  Take  the  mat- 
ter of  yard  or  termianl  switching:  1  have  in  mind  a  case 
on  a  well  managed  railroad  wherein  a  chief  dispatcher  had 
two  trains  made  up  at  a  certain  terminal  and  thev  were 
run  as  made  up  to  the  end  of  that  chief  dispatcher's  juris- 
diction, lout  at  the  terminal  where  another  chief  dis- 
patcher took  charge  of  the  movement  of  the  traffic,  these 
two  trains  were  ordered  re-made  up  in  a  manner  that 
required  65  switches  handling  from  9  to  45  cars  at  each 
switch,  took  2  hours  and  20  minutes  of  a  full  yard  crew's 
time  and  burned  at  least  2V2  tons  of  coal.  This  is,  per- 
haps, an  exceptional  case,  but  there  are  many  cases  of 
less  magnitude  happening  on  our  best  railroads  every  day 
and  nearly  all  of  which  could  be  avoided  had  the  trains 
been  made  up  in  the  first  instance  under  instructions  that 
took  into  consideration  the  movement  of  all  cars  of  which 
composed,  clear  through  to  destination  or  the  end  of  that 
line  of  road,  instructions  which  succeeding  yard  masters 
and  chief  dispatchers  in  the  line  of  movement  were  bound 
to  respect. 

Practice  of  Making  Paper  Showing  Often 
Causes  Fuel  Loss 

There  is  also  another  phase  of  operation  which  is  re- 
flected in  the  fuel  consumption  of  a  railroad,  and  that  is 
what  is  commonly  known  as  making  a  "paper  showing." 
It  is  practiced  in  nearly  all  departments  and  seems  to  be 
demanded  by  the  system  of  accounting  now  in  vogue. 
A  train  arrives  at  a  terminal  with  ten  cars  of  company 
coal  in  it,  billed  to  a  certain  other  terminal  300  miles 
farther  on  the  line;  these  ten  cars  are  taken  off  and  ten 
other  cars  of  company  coal  are  put  on  in  their  place,  the 
second  ten  being  identically  the  same  grade  and  kind  of 
coal,  loaded  in  the  same  line  of  cars  and  billed  to  the 
same  terminal  as  the  first  ten,  the  change  being  made 
to  make  a  paper  showing  of  less  delay  to  the  coal  in  the 
yard  concerned,  that  is,  ten  cars  could  be  held,  say,  five 
days  and  a  second  ten  could  .be  held  another  five  days, 
but  if  the  first  ten  were  held  ten  days,  the  showing  would 
be  questioned  and,  because  of  it  fuel  was  wasted — yes, 
worse  than  wasted,  because  the  time  of  a  crew  and  the 
wear  on  the  cars  and  locomotive  went  with  it — for  the 
railroad  did  not  gain  a  single  item  in  the  change,  the  sum 
total  of  the  delay  being  100  days  for  one  car  in  either 
case. 

Instances  in  other  departments  might  be  cited.  This 
"paper  showing"  often  appears  in  keeping  up  the  ton- 
nage showing  of  a  district,  wherein  one  locomotive  is 
sent  out  heavilv  loaded,  followed,  perhaps,  by  one  run- 
ning light  because  the  power  is  needed  at  that  end  of  the 
district  and  the  "light"  is  not  charged  against  the  ton- 
nage per  train  of  the  district,  while  tests  show  that  to 
have  run  two  small  trains  instead  of  the  heavy  train  and 
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the  "light"  would  have  resulted  in  the  saving  of  consid- 
erable fuel  and  in  either  case  the  other  expense  for  crews, 
etc.,  would  have  been  the  same.  The  amount  of  coal  is- 
sued to  locomotives  is  sometimes  overcharged  to  make  up 
for  the  shortage  in  weight  of  the  coal  between  the  mines 
and  point  of  consumption  to  keep  from  showing  up  this 
loss,  but  the  practice  does  not  gain  us  one  pound  of  ad- 
ditional fuel.  It  would  be  much  better  to  make  a  true 
and  exact  charge,  letting  the  shortage  show  and  taking 
steps  to  correct  it  if  large,  and  by  so  doing  save  ourselves 
a  loss  as  well  as  to  know  that  the  records  of  actual  fuel 
consumed  were  accurate. 

Can't   Accomplish   Real  Fuel   Economy   With   Hand   to 
Mouth    Policy 

[f  we  except  labor,  fuel  is  the  largest  single  item  of 
expense  railroads  have  to  meet.  While  fuel  saving  cam- 
paigns have  been  inaugurated  on  most  of  our  railroads 
and  have  resulted  in  the  saving  of  some  fuel,  I  am  of 
the  opinion  that  we  have  hardly  scratched  the  surface 
compared  to  what  might  be  accomplished  if  we  go  deep 
enough  into  the  matter,  and  one  of  the  first  things  to  be 
done,  and  which  can  be  done  by  methods  of  operation 
only,  is  to  get  entirely  away  from  this  habit  of  making  a 
false  showing  on  paper.  Boards  of  directors  and  stock- 
holders may  have  to  be  asked  to  look  a  little  further  into 
the  future  and  give  a  little  more  leeway  to  the  manage- 
ment in  order  to  accomplish  what  appears  to  be  necessary 
to  the  real  saving  of  fuel.  I  refer  to  the  practice  of  try- 
ing to  show  high  net  operating  revenue  at  all  seasons  of 
the  year. 

On  most  of  our  roads  the  business  is  seasonal,  and 
when  the  traffic  is  at  the  highest  point  mechanical  forces 
are  increased  without  stint  in  order  to  keep  every  available 
locomotive  at  work,  but,  at  best,  only  the  work  abso- 
lutely necessary  to  keep  the  engine  in  service  can  be  done, 
as  it  cannot  be  held  idle  long  enough  to  be  put  in  first- 
class  mechanical  condition,  the  result  being  that  much 
fuel  is  wasted  thereby ;  in  fact,  the  matter  of  fuel  econ- 
omy is  generally  lost  sight  of  entirely  during  these  periods. 
Then  just  as  soon  as  business  slacks  and  gross  revenues 
begin  tc  fall,  mechanical  forces  are  reduced  in  an  effort 
to  keep  the  percentage  of  net  revenue,  with  the  inevitable 
result  that  the  roads  enter  into  another  rush  with  the 
power  in  as  poor  condition  as  before. 

At  its  best,  this  is  a  poor  policy  and  is  only  "robbing 
Peter  to  pay  Paul,"'  for,  when  business  began  to  fall  off, 
had  che  full  mechanical  forces  been  kept  at  work  until 
every  locomotive  had  been  put  in  the  pink  of  condition, 
the  money  spent  then  would  have  been  more  than  saved 
in  the  next  campaign,  because  when  engines  are  idle  more 
work  can  be  accomplished  for  the  same  expenditure,  and 
many  thousands  of  tons  of  fuel  could  be  saved,  for  the 
reason  that  each  machine  would  enter  the  rush  in  an 
efficient  fuel-saving  condition  and  could  be  maintained  in 
that  condition.  The  policy  outlined  would  result  in  a 
further  saving,  as  mechanical  forces  would  be  kept  at  a 
more  constant  level  throughout  the  year,  the  filling  of 
the  shops  with  undesirable  help  during  stress  periods 
could  be  avoided  and  the  cost  of  labor  turnover  be  thereby 
reduced;  this  last,  of  course,  is  not  strictly  fuel  economy, 
but  would  be  a  direct  result  of  it. 

As  long  as  fuel  economy  is  held  to  be  a  subject  that 
must  show  immediate  results,  we  shall  not  get  very  far 
in  the  matter.  The  cost  of  fuel  is  steadily  rising  and 
the  time  is  fast  approaching  when  capital  expenditures 
will  have  to  be  made  looking  into  the  future  for  returns 
on  the  investment,  and  when  this  is  done  I  am  of  the 
firm  belief  that  the  same  railroad  energy  produced  now 
will  then  be  produced  with  60  per  cent  of  the  fuel  now 
consumed.  A  hand  to  mouth  policy  will  never  accomplish 
the  real  object. 


Mechanical  Factors 

Although  fuel  is  used  in  every  department  of  a  rail- 
road, by  far  the  largest  percentage  is  that  consumed  by 
its  locomotives,  and  a  locomotive  is  a  verv  wasteful  ma- 
chine at  its  best  as  far  as  fuel  is  concerned.  During  the 
government  operation  of  the  railroads,  a  bulletin  issued 
by  the  director  general  gave  the  amount  of  heat  usefully 
applied  to  drawbar  pull  by  the  average  locomotive  to  be 
only  6  per  cent  of  the  total  amount  of  heat  in  the  coal 
consumed,  this  means  that  for  every  100  pounds  of 
coal  burned  only  six  pounds  of  it  is  r'eallv  saved  to  do 
the  work  required,  and  from  this  fact  it  is  easy  to  learn 
that  we  must  devote  our  attention  mainly  to  our  engines 
if  we  are  to  save  fuel  in  a  mechanical  way. 

The  bulletin  spoken  of  in  the  preceding  paragraph 
gives  the  largest  amount  of  heat  loss  as  that  passing  out 
of  the  stack — 52  per  cent — and  it  is  to  overcombing  this 
high  percentage  that  the  mechanical  department  should 
devote  the  major  portion  of  its  efforts. 

This  means  that  every  attention  should  be  given  to 
valves  and  cylinders ;  the  cages  of  the  former  (the  mod- 
ern piston  valve  being  under  consideration )  should  be 
bored  true  and  kept  in  that  condition,  as  should  also  the 
cylinder  walls,  and  both  fitted  carefully  with  rings  of 
the  proper  size,  with  just  the  right  amount  of  spring  in 
them  to  make  their  movement  steam  tight,  for  if  any  of 
the  live  steam  gets  by  it  increases  our  percentage  going 
out  the  stack,  which  cannot  be  permitted  if  we  are  to 
.save  coal.  The  setting  of  locomotive  valves  is  a  moot 
question,  and  therefore  careful  experiments  should  be 
made  by  each  road  to  determine  the  setting  that  is  most 
economical  for  its  requirements,  and  when  once  the  stand- 
ard is  determined,  the  valves  should  be  "run  over"  as 
often  as  may  be  necessary  to  maintain  it.  "Lame"  en- 
gines are  to  be  avoided  as  fuel  wasters. 

The  next  great  loss  is  that  of  unburned  gases  passing 
out  the  stack,  the  percentage  of  loss  being  given  at  14 
per  cent,  and  it  is  to  this  factor  that  attention  should  be 
given,  after  the  exhaust  has  been  reduced  to  a  minimum. 
For  every  ton  of  coal  burned  in  a  locomotive,  from  ten 
to  fourteen  tons  of  air  are  required  to  be  drawn  into  the 
firebox  to  furnish  the  oxygen  necessary  for  combustion. 
This  air.  remaining  only  a  few  seconds,  must  be  heated 
to  a  high  temperature,  its  various  gases  combined  with 
other  gases  liberated  from  the  burning  coal  and  the  great- 
est possible  amount  of  the  heat  thereby  generated  trans- 
ferred to  the  water  to  form  steam.  We  must  have  the 
required  amount  of  air  or  oxygen  to  make  the  gases  which 
burn  with  the  greatest  amount  of  heat,  but  given  that 
amount,  more  causes  waste,  for  we  have  to  heat  more 
than  is  necessary,  and  it  is  thrown  out  the  stack  again,  a 
total  loss.  Things  which  cause  more  air  to  be  drawn  in 
than  necessary,  and  therefore  to  be  avoided,  are  steam 
and  water  leaks  in  the  firebox,  too  straight  a  passage, 
causing  failure  of  the  air  to  properly  mix  with  the  gases 
of  the  coal ;  too  limited  a  heating  surface  for  the  hot  gases 
to  come  in  contact  with  and  also  allowing  these  metal 
surfaces  to  become  coated  with  scale  or  soot.  A  leading- 
authority  says  that  a  metal  surface  coated  with  1/16  in. 
of  scale  or  soot  will  transmit  14  per  cent  less  heat  than 
a'clear  surface  of  the  same  material,  and  these  figures  will 
give  us  an  idea  of  just  how  important  it  is  that  accumu- 
lations of  this  kind  be  avoided.  Brick  arches  are  a  great 
aid  in  the  mixing  of  gases  in  the  firebox  and  should  be 
maintained  in  good  order  and  of  proper  size  wherever 
possible. 

Pays  to  Put  Locomotives  in  Good  Condition  and  Keep 
Them  There 

Economical  locomotive  practices  are  so  well  known  that 
it  should  be  unnecessary  to  go  into  full  detail  in  a  paper 
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of  this  kind.  The  whole  secret  lies  in  putting  the  ma- 
chine in  good  condition,  according  to  the  facts  we  know, 
and  then  maintaining  it  in  that  condition.  The  writer 
feels  we  must  do  tin's  to  accomplish  real  fuel  economy, 
and  that  too  little  attention  has  been  paid  to  locomotive 
upkeep  in  the  past.  The  order  must  go  out  to  let  nothing 
interfere  with  keeping  the  motive  power  in  prime,  effi- 
cient condition,  and  it  will  prove  to  be  a  move  of  utmost 
economy  in  the  long  run,  as  the  following  will  witness: 
(  In  a  certain  district  of  a  well-known  road  there  was  an 
engineer  who  knew  his  business  operating  what  is  known 
as  a  "regular  engine."  that  is,  he  was  the  only  man  run- 
ning this  particular  engine.  The  district  foreman  in 
charge  of  the  engine  was  the  engineer's  son,  and,  in 
Order  to  please  his  father,  paid  marked  attention  to  the 
work  that  was  done  on  the  engine  concerned,  with  the 
result  that  it  was  probably  in  a  better  condition  than  any 
other  locomotive  on  that  road.  Then  came  an  order  plac- 
ing that  engine  in  the  "pool";  every  engineer  on  the  dis- 
trict then  ran  the  engine  in  his  turn,  and  it  received  no 
more  than  the  ordinary  attention,  but  for  a  period  of 
nearly  two  years  thereafter  it  was  known  as  the  lightest 
fuel  user  on  the  district,  which  it  undoubtedly  was,  and 
as  a  result  of  being  put  in  fine  condition  at  the  outset, 
saved  enough  coal  in  the  ensuing  two  years  to  pay  many 
times  over  the  initial  extra  cost  of  being  put  in  that  con- 
dition. 

There  is  one  item  that  must  be  touched  upon,  how- 
ever, and  that  is  the  matter  of  sand  for  locomotive  use, 
and  while  it  is  mentioned  under  the  head  of  mechanical, 
perhaps  should  have  been  spoken  of  under  operation. 
At  any  rate,  it  has  much  to  do  with  fuel  economy  and 
should  receive  more  attention.  Many  a  powerful  loco- 
motive has  been  allowed  to  spin  and  slip  along  for  hours 
almost  helpless,  wasting  coal  and  water  (it  takes  fuel  to 
pump  water)  for  the  want  of  a  little  sand  under  the  driv- 
ing wheels.  On  our  heavy  power,  sand  boxes  should  lie 
enlarged  and  the  best  type  of  sander  for  the  economical 
and  sure  use  of  sand  be  made  a  part  of  the  engine  equip- 
ment. Sanding  engines  by  hand  is  a  fuel  waste  because 
it  takes  an  additional  amount  of  coal  to  make  up  the  long 
delay,  and,  therefore,  mechanical  sanding  devices  should 
be  maintained  wherever  sand  has  to  be  frequently  taken 
on. 

Railways    too    Conservative   Toward    New    Devices — 
Should  Cut  Red  Tape 

On  the  whole,  railroads  have  been  a  little  too  conserva- 
tive in  adopting  new  and  improved  devices  in  engine  op- 
eration to  accomplish  a  great  deal  in  fuel  saving.  Loco- 
motives show  less  improvement  for  the  time  since  being 
adopted  for  general  transportation  use  than  any  other 
machine  in  general  use  for  the  same  length  of  time.  This 
has  probably  been  due  to  two  causes:  First,  the  cheap- 
ness and  plentifulness  of  fuel,  and,  second,  the  difficulty 
inventors  have  encountered  in  getting  new  devices  tried 
out.  A  more  progressive  policy  should  be  now  adopted 
and  new  inventions  of  promise  be  tried  out  carefully  with 
a  view  of  being  put  into  use  if  practical  or  to  developing 
and  remedying  the  faults  of  the  inventor's  idea.  I  know 
of  a  case  where  a  certain  type  of  tank-valve  was  causing 
a  fuel  loss  by  reason  of  stopping  up  easily  and  interfer- 
ing with  the  feed  water  supply.  A  new  type  of  valve 
was  given  a  thorough  and  exacting  test  lasting  for  seven 
months  and  proved  its  superiority  over  the  old  valve  in 
every  particular,  but  failed  to  be  adopted  on  the  road 
concerned  because  other  roads  serving  the  same  territory 
were  using  the  same  old  type  and  it  was  deemed  best  not 
to  change  for  that  reason.  This  is  illustrative  of  the  atti- 
tude that  must  be  gotten  away  from.  If  any  improvement 
is  to  come,  some  one  must  cut  a  little  red  tape  and  do 
some  pioneering. 


What  has  been  said  under  the  heads  of  operation  and 
mechanical  pertains  for  the  most  part  to  train  and  engine 
operation,  and  while  these  are  the  principal  fuel  users, 
there  are  other  departments  where  fuel  is  used,  and,  con- 
sequently, where  fuel  may  be  saved  by  the  application 
of  the  two  principles  outlined — the  saving  of  energy  by  the 
elimination  of  needless  work  and  the  getting  the  most  out 
of  the  fuel  actually  used.  A  light  burned  when  not 
needed,  a  shaft  running  when  in  it  being  used  and  heat 
turned  on  when  more  windows  are  opened  than  needed 
for  ventilation  are  some  of  the  many  ways  in  which  need- 
less work  is  performed;  an  efficient  boiler  or  steam  plant, 
well  maintained  and  fired  by  skilled  men.  is  one  way  of 
getting  the  most  out  of  fuel  used.  All  departments 
should  be  watched  by  competent  supervisors,  all  power 
waste  eliminated  and  methods  revised  with  a  view  of  les- 
sening the  work  performed  wherever  and  whenever  it  can 
be  done  without  loss  of  efficiencv. 

Personnel 

Although,  in  looking  into  the  question  of  fuel  economy, 
consideration  has  been  given  first  to  the  matter  of  opera- 
tion and  then  to  the  mechanical  features,  it  is  not  intended 
to  convey  the  impression  that  they  are  of  more  importance 
than  the  human  factor  in  this  great  problem.  Given 
operating  conditions  that  practically  approach  the  ideal, 
given  mechanical  attention  that  is  almost  perfect ;  we  shall 
still  register  a  failure  in  accomplished  results  unless  we 
have  employees  who  are  intelligent  and  who  have  attained 
that  degree  of  skill  and  interest  in  their  work  that  will 
cause  them  to  take  full  advantage  of  every  opportunity 
afforded  to  save  fuel.  In  order  that  we  may  have  a  set 
of  employees  who  will  measure  up  to  the  required  stand- 
ard, it  would  seem  that  we  must  approach  the  subject  in 
two  ways,  i.e.,  education  and  selection. 

Education.  As  many  of  the  men  who  will  have  to  do 
with  the  saving  of  fuel  are  old  employees  already  in  the 
service,  the  method  of  selection  cannot  be  applied  to  them, 
and  the  effort  will,  necessarily,  have  to  be  confined  to 
education.  The  older  employees  are  naturally  conserva- 
tive, that  is,  they  do  not  change  the  habits  of  a  lifetime 
easily,  and,  therefore,  the  effort  to  educate  them,  to  induce 
them  to  drop  the  old,  wasteful  habits  and  to  take  up  the 
newer,  more  economical  ways,  will  have  to  be  carefully 
considered  lest  it  do  more  harm  than  good.  The  writer 
believes  the  subject  should  be  handled  by  the  use  of 
gentle  and  constant  persuasion  rather  than  by  disciplinary 
measure  so  far  as  the  older  employees  are  concerned.  In 
the  case  of  the  new  employee,  such  as  firemen,  brakemen, 
apprentices  and  all  who  enter  the  service  where  they  may 
go  to  higher  positions,  the  educational  feature  should  be 
made  compulsory  by  means  of  carefully  graded  progres- 
sive examinations  relative  not  only  to  the  particular  line  of 
work  in  which  engaged,  but  also  that  which  pertains  to 
the  saving  of  energy  and  fuel. 

The  story  of  coal,  its  origin  and  use,  how  its  elements 
may  be  combined  with  those  of  the  air  to  produce  heat, 
how  the  different  combinations  produce  the  different  gases 
with  their  varying  degrees  of  heat  when  burned,  reads 
like  a  romance  if  written  in  a  simple  manner,  free  from 
technical  expressions,  so  that  the  ordinary7  reader  may 
understand.  If  the  problem  of  combustion  could  be  writ- 
ten up  by  some  authority  in  story  form  like  Dr.  Woods 
Hutchinson  has  written  the  story  of  many  human  ills  for 
the.  Saturday  Evening  Post.  I  am  sure  that  the  tale  would 
be  full  of  lasting  interest  for  all  employees,  young  and 
old,  and  would  eventually  result  in  the  saving  of  many 
tons  of  fuel  annually.  As  one  of  the  means  of  saving 
fuel,  let  us  see  if  we  cannot  find  such  a  writer  and  then 
carry  his  story  to  every  man  having  to  do  with  the  burn- 
ing of  fuel. 
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A  graduating  class  at  a  famous  college  once  adopted  as 
its  motto  the  sentence,  "There's  more  beyond,"  and  it 
seems  as  though  this  saying  is  particularly  adaptable  to 
fuel  saving.  There  is  always  more  beyond"  the  initial  act 
in  all  we  do  on  a  railroad.  Take  a  brakeman  who  has  by 
his  alertness  discovered  a  brake  not  released  and  sliding 
the  wheel ;  when  he  releases  the  brake  he  has  not  only 
avoided  the  chance  of  an  accident  by  reason  of  a  flat 
wheel,  but  he  has  caused  a  saving  of  fuel  in  three  different 
ways — saved  the  extra  coal  that  it  took  to  pull  the  drag- 
ging wheel,  saved  the  coal  that  it  would  have  taken  to  fur- 
nish the  power  to  turn  the  lathe  that  the  flat  wheel  would 
have  been  required  in  and  saved  the  coal  that  would  have 
been  necessary  to  smelt  the  ore  to  produce  the  steel  that 
would  have  been  cut  from  the  flat  wheel  to  make  it  round 
again.  Without  doubt  there  are  thousands  and  thousands 
of  instances  like  the  above  that  are  passed  thoughtlessly 
by,  but  if  we  can  make  an  educational  effort  that  will 
bring  to  the  mind  of  every  employee  that  every  act  he  does 
has  a  good  or  an  evil  effect  on  the  amount  of  fuel  con- 
sumed, we  are  bound  to  reap  the  benefit  of  that  thinking 
on  his  part  and  the  result  will  show  favorably  in  the  fuel 
saved  account. 

In  the  matter  of  compulsory  fuel  education  among  the 
younger  employees,  particularly  engineers  and  firemen, 
they  should  be  required  to  acquire  a  technical  knowledge 
of  combustion  to  a  degree  that  will  enable  them  to  handle 
fuel  in  an  economical  way  at  all  times  and  to  know  the 
reason  for  such  handling.  A  large  percentage  of  fuel 
waste  is  due  to  ignorance  of  the  simplest  laws  of  combus- 
tion, and  if  we  can  dispel  this  ignorance  and  impart 
knowledge  in  its  stead,  this  knowledge  will  cause  action 
on  the  part  of  employees  that  will  be  almost  automatic  and 
which  will  go  far  in  the  matter  of  fuel  saving.  Men  do 
not  habitually  do  the  things  that  they  know  to  be  wrong, 
so  if  we  can  educate  them  to  the  right  thing,  they  will,  in 
the  course  of  time,  almost  unconsciously  do  that  which  is 
proper  and  right,  which  in  this  case  would  be  to  handle 
fuel  in  a  saving  manner. 

The  educational  features  should  be  provided  by  the 
company  ami  thi  v  should  be  carefully  considered  in  order 
to  make  them  as  entertaining  and  as  interesting  as  pos- 
sible. Text  books  of  easy  grade,  lectures,  moving  pic- 
tures, slides,  etc.,  should  be  provided,  as  well  as  class  in- 
struction at  regular  and  stated  periods,  and  these  means  of 
instruction  once  provided,  there  should  be  no  hesitation  in 
requiring  those  concerned  to  make  full  attendance  and  to 
keep  up  the  required  grades  at  the  periodical  examina- 
tions. 

Selection.  If  the  railroads  are  to  be  retained  in  the 
hands  of  their  private  owners  it  will  be  because  of  their 
ability  to  demonstrate  that  they  can  be  more  economically 
managed  and  greater  service  rendered  at  less  cost  than  if 
in  the  hands  of  the  government,  therefore  it  becomes  more 
and  more  apparent  that  economy  of  operation  is  to  be  our 
first  consideration  and  that  we  are  not  only  charged  with 
this  responsibility  by  the  stockholders,  but  by  the  public 
as  well.  If  we  are  to  meet  this  responsibility,  the  quality 
of  the  personnel  manning  the  railroads  must  be  improved. 
Provision  has  been  made  in  a  preceding  paragraph  for 
the  improvement  of  those  already  in  the  service  by  educa- 
tional means ;  a  further  improvement  must  be  made  by 
beginning  at  the  source,  that  is,  by  selecting  those  that  are 
to  enter  the  service. 

The  writer  believes  that  every  railroad  should  have  an 
emploving  department,  the  head  of  which  should  be  an 
officer  of  general  authority  and  who  has  been  carefully", 
yes,  very  carefully  selected  because  of  his  knowledge  and 
judgment  of  men.  This  officer  should  have  assistants — 
not  necessarily  persons  employed  exclusively  for  this  pur- 
pose, for  many  times  an  officer  in  other  lines  would  meet 
the  requirements — located  in  every  terminal,  whose  duty 


it  would  be  to  keep  in  close  touch  with  the  youth  in  his 
community  and  who  would  talk  to  and  register  the  names 
of  those  likely  to  make  desirable  employees.  Then  when 
the  time  came  to  increase  the  number  of  employees  during 
seasonal  rushes  of  business,  the  new  men  to  enter  the  serv- 
ice could  be  taken  from  the  selected  lists  instead  of  making 
haphazard  grabs  from  those  happening  to  present  them- 
selves for  employment.  It  is  my  observation  that  once  a 
person  of  the  less  desirable  class  is  allowed  to  begin  work, 
such  person  is  rarely  eliminated  and  the  entire  personnel 
of  the  road  suffers  during  his  or  her  term  of  employment ; 
therefore  it  is  imperative  that  steps  be  taken  to  prevent 
the  entrance  of  this  class  of  labor. 

For  myself,  I  believe  the  time  has  come  when  some  of 
the  intelligent  tests  should  be  used  in  examining  an  appli- 
cant for  service  on  our  railroads.  The  use  of  the  Binet 
test  and  its  modified  forms,  as  demonstrated  by  its  use  in 
the  army,  undoubtedly  gives  a  very  definite  line  on  the 
native  intellect  of  any  individual  and,  given  a  high  de- 
gree of  mentality,  education  will  easily  develop  a  highly 
desirable  worker ;  lacking  in  primary  intelligence,  instruc- 
tion may  develop  those  qualities  which  the  applicant  has, 
but  cannot  increase  the  amount  of  mentality  originally 
possessed ;  intelligence  is  desirable  in  all  classes  of  employ- 
ment, but  is  particularly  needed  in  train  service  employees, 
because  they  are  often  away  from  direct  supervision  and 
in  time  of  stress  must  have  that  degree  of  thinking  ability 
that  will  enable  them  to  act  on  their  own  initiative,  doing 
exactly  the  right  thing  and  doing  it  quickly,  if  they  are 
to  be  successful  for  themselves  and  for  the  road  they  rep- 
resent. 

While  the  idea  of  raising  the  standard  of  the  personnel 
of  a  railroad  is  here  presented  with  the  thought  in  mind 
of  saving  fuel  thereby,  it  should  be  apparent  to  all  that  the 
advantage  gained  will  by  no  means  be  limited  to  that  alone, 
but  will  permeate  every  line  of  activity  of  a  transportation 
system.  Supervision  on  our  roads  is  being  constantly  in- 
creased ;  supervising  officers  come  from  the  rank  and  file ; 
so  it  naturally  follows  that  if  we  have  a  higher  standard 
of  mentality  in  the  ranks  we  will  have  a  higher  standard 
in  the  supervision.  Along  with  the  increases  in  the 
number  of  supervising  officers  come  a  corresponding 
chance  for  promotion  for  each  employee,  and  the  fact 
is  beginning  to  be  recognized  that  there  are  no  lines  of 
occupation  that  afford  a  greater  chance  for  advancement 
for  the  individual  than  does  the  occupation  of  railroading, 
and,  granting  the  fact,  it  is  but  another  reason  why  the 
roads  should  avail  themselves  of  the  chance  to  secure  the 
cream  of  the  labor  market  by  a  selective  process  at  the 
beginning. 

The  giving  of  prizes  to  those  making  the  best  records 
in  fuel  saving  is  not  advocated.  They  are  often  awarded 
on  a  very  narrow  margin  between  worthy  contestants,  so 
narrow  that  chance  or  a  slightly  favorable  advantage 
often  determines  the  result  and  are  thereby  almost  dis- 
heartening to  those  who  failed  to  gain  them,  but  whose 
effort  was  equally  creditable.  Small  bonuses  that  can  be 
earned  by  a  majority  of  the  employees  concerned  are,  per- 
haps, more  fair,  but  then  the  thought  comes  that  if  the 
conditions  of  award  are  such  that  the  major  portion  can 
win,  the  minority,  working  under  the  same  conditions  and 
drawing  equal  compensation,  should  be  required  to  earn 
the  bonus,  and  thus  it,  too,  becomes  of  doubtful  value.  If 
the  need  of  a  stimulus  is  felt,  it  had  best  be  in  the  nature 
of  profit-sharing  in  the  savings  effected;  however,  still 
better,  the  investment  of  any  capital  available  for  gifts  in 
a  manner  that  would  make  for  a  still  larger  saving  of  fuel. 
Summary 

Summarizing,  then,  and  apologizing  for  the  repetitions 
that  may  occur,  the  following  is  briefed  and  offered  as  a 
means  of  securing  the  utmost  in  fuel  economy : 
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Operation 

Reducing  of  grades  where  feasible.  (Generally,  this  is 
being-  done  as  rapidly  as  possible  for  other  reasons  than 
that  alone  of  fuel  saving.  I 

Elimination  of  unnecessary  ear  and  engine  mileage  and 
terminal  switching  by  the  appointment  of  a  committee  on 
each  railroad,  headed  by  a  general  operating  officer,  to 
study  these  questions  and  put  in  effect  all  economies  pos- 
sible. The  committees  of  connecting  lines  to  meet  to  con- 
sider wasteful  practices  regarding  deliveries  of  cars  to 
each  other. 

t  herhauling  the  system  of  comparative  statements  and 
account-,  so  as  to  present  no  incentive  to  make  movements 
that  consume  fuel  hut  do  not  give  any  actual  earnings. 

Do  away  with  making  certain  overcharges  to  counter- 
balance shortages.  Let  the  shortage  show  and  make  every 
effort  to  eliminate,  frankly  acknowledging  that  which  can- 
not he  overcome.  Make  every  fuel  charge  true  and  exact 
so  the  records  will  mean  something. 

Careful  make-up  of  train  schedules,  calling  in  repre- 
sentative engineers  and  conductors  on  the  districts  under 
consideration  to  give  advice  as  to  the  proper  distribution 
of  time  so  the  run  may  be  made  with  the  least  effort. 

Overhauling  and  rebuilding  locomotives  during  the 
slack  season. 

Discontinuance  of  the  practice  of  keeping  a  locomotive 
in  service  until  a  certain  number  of  miles  have  been  made 
regardless  of  excessive  consumption  of  fuel  due  to  wornout 
fireboxes,  (lues  or  machinery.  It  takes  fuel  to  overcome 
leaks,  and  when  boxes  or  rods  become  so  worn  that  they 
pound  themselves  hot  it  takes  more  fuel  to  strike  the  blow 
that  causes  the  heat. 

Organization  of  fuel  committees  (or  the  maintenance 
of  them  where  already  organized),  one  for  each  terminal, 
composed  of  local  officials  and  a  member  from  each 
branch  of  the  service,  meetings  to  be  held  at  stated  inter- 
vals to  receive  fuel  saving  suggestions,  act  on  them  and 
see  to  the  enforcement  of  those  adopted ;  one  or  more 
delegates  from  each  terminal  committee,  together  with 
division  officials  to  form  the  next  higher  or  division  com- 
mittee to  handle  fuel  matters  that  are  beyond  the  jurisdic- 
tion of  the  terminal  committees,  the  whole  to  be  headed 
by  a  central  fuel  committee,  composed  of  general  officers, 
they  to  make  findings  in  all  cases  that  have  failed  of  dis- 
position in  the  lower  committees  and  to  have  general  juris- 
diction over  all. 

Mechanical 

Maintenance  of  locomotives  in  prime  condition,  paying 
particular  attention  to : 

Cylinders,  pistons  and  cylinder  packing;  valves,  rings 
and  cages,  as  to  fit. 

Keeping  the  valves  "square." 

Allowing  no  leaks  either  in  firebox  or  front  ends;  front 
ends  airtight. 

Use  of  brick  arch  in  firebox  wherever  possible. 
•  Sec  tint  tenders  have  sufficient  coal  carrying  capacity 
without  being  loaded  to  a  point  where  coal  falls  off  to  be 
wasted. 

Keep  decks  in  smooth,  level  condition,  so  fireman  may 
easily  get  just  the  amount  wanted  on  scoop. 

Maintain  stop  board  on  right  side  of  shoveling  sheet  to 
keep  coal  from  spilling  out  gangway. 

Water  valves  in  injectors  should  have  stems  packed 
tight  enough  so  they  will  stay  where  set.  Feed  water 
supply  under  perfect  control  makes  for  less  fuel  consump- 
tion, and,  in  this  connection,  one  injector  that  has  sufficient 
capacity  to  supply  the  boiler  is  more  economical  than 
where  it  is  frequently  necessary  to  use  both ;  in  the  one 
case,  the  supply  being  steady  and  easy' to  fire,  against  the 
other  requiring  "slugging"  to  overcome  uneven  supply. 


Draft  appliances  and  grates  should  be  of  such  design 
and  adjustment  as  will  best  take  care  of  the  particular 
kind  of  fuel  being  used. 

Boileis  and  Hues  kept  free  from  scale;  the  latter  to  be 
kept  free  from  sunt  also  by  frequent  cleaning. 

Where  roundhouse  facilities  are  short,  additional  house 
room  should  be  provided  as  soon  as  possible.  Enormous 
quantities  of  coal  are  uselessly  consumed  keeping  engines 
"alive"  and  from  freezing  up  during  cold  weather  when 
they  must  be  kept  out  of  doors  awaiting  orders. 

Close  touch  should  be  maintained  between  yardmasters, 
train  dispatchers  and  roundhouse  forces  to  avoid  getting 
engines  under  steam  a  lung  time  before  they  are  needed. 

Heating  and  power  plants  should  be  of  a  size  that  will 
give  the  required  supply  without  being  forced,  skillfully 
fired  and  well  maintained.  The  dense,  black  smoke  roll- 
ing from  most  of  the  railroad  plants  indicates:  (a)  the 
plant  is  being  forced,  (1>)  is  not  being  fired  properly,  or 
(c)  is  in  poor  condition;  any  or  all  of  which  should  be 
remedied. 

All  kinds  of  steam  leaks  should  be  stopped.  They  are 
frequently  found  on  passenger  trains,  locomotives,  heat- 
ing plants;  in  fact,  wherever  steam  is  used. 

Lights  of  all  kinds  consume  fuel.  See  that  none  are 
in  use  when  not  needed.  Have  plenty  of  ventilation  for 
health's  sake,  but  do  not  try  to  heat  all  outdoors  during 
cold  weather. 

Selection   and    Education    of   Personnel 

Education,  lioth  old  and  new  employees  must  be  taught 
the  rules  of  fuel  conservation  and  be  required  to  use  them 
and  obey  their  teachings. 

Persistent  carelessness  in  the  use  of  fuel  should  be 
treated  the  same  as  any  other  infraction  of  the  rules. 

The  best  means  of  instruction  should  be  provided  by 
the  company  and  pains  taken  to  make  it  pleasant  for  the 
employees  required  to  take  it ;  that  is,  it  should  be  made 
available  at  convenient  hours,  interfering  with  their  earn- 
ing time  not  at  all,  and  with  their  recreation  hours  as  little 
as  may  be  consistent  with  the  knowledge  they  must 
acquire. 

Firemen  and  younger  engineers  and  shop  apprentices 
in  the  machine  and  boiler  departments  should  be  required 
to  have  some  technical  knowledge  of  the  science  of  com- 
bustion. This  is  equally  desirable  on  the  part  of  the  older 
employees  in  the  lines  mentioned,  but  making  it  a  rigid 
requirement  would  probably  cause  a  degree  of  hardship 
that  should  be  avoided.  The  situation  as  to  the  old  em- 
ployees will  soon  work  itself  out  satisfactorily,  as  they 
will  gradually  leave  the  service,  and  while  in  the  service 
they  will  pick  up  and  use  much  of  the  fuel  knowledge  of 
the  younger  men. 

The  education  of  the  younger  and  new  employees 
should  not  be  left  to  chance.  Their  remaining  in  the 
service  should  be  dependent  on  attaining  certain  markings 
as  to  grade,  these  markings  to  be  determined  by  periodi- 
cal progressive  examinations. 

Selection.  Prospective  employees  should  be  selected  in 
advance  of  their  employment  by  means  of  an  employing 
department,  the  methods  of  which  are  outlined  in  the 
body  of  this  paper.  This  is  not  to  be  taken  to  mean  that 
experienced  men  are  not  to  be  taken  on  as  new  employees. 
On  the  contrary,  thev  are  often  valuable  acquisitions  to 
the  service,  but  should  be  required  to  pass  the  same  re- 
quirements as  new  men  and  should  furnish  satisfactory 
personal  as  well  as  railroad  reference. 

New  employees  should  be  taken  on  probation  with  the 
understanding  that  they  are  in  no  sense  a  permanent  part 
of  the  organization  unless  they  show  an  aptitude  for  the 
work.  It  is  an  injustice  to  the  individual,  as  well  as  to 
the  railroad,  to  allow  them  to  continue  long  in  the  service 
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as  a  square  peg  in  a  round  hole.  Lack  of  success  as  a 
railroad  man  does  not  necessarily  denote  lack  of  ability, 
and  many  a  railroad  failure  has  been  highly  successful  in 
other  lines.  Consequently,  both  should  be  willing  to  sever 
connections  for  the  good  of  each  other. 

The  use  of  an  intelligence  test  in  employing  new  men 
is  brought  to  your  attention.  It  has  its  advocates,  while 
others  think  it  simply  "bunk."    The  writer  has  faith  in  it. 


Five-Hundred-Dollar  Prize  for  a  Safety  Poster 

J.  C.  Caviston,  30  Vesey  Street,  New  York  City,  secre- 
tary of  the  safety  section  of  the  American  Railway  Asso- 
ciation, announces  that  a  prize  of  $500  will  be  paid  to 
the  person  submitting,  before  February  11,  the  best 
poster  for  use  in  conducting  the  careful  crossing  cam- 
paign during  the  coming  season ;  the  sum  of  $200  will 
be  given  as  a  second  prize  and  $100  as  a  third.  In 
addition  to  this,  $100  will  be  paid  to  the  person  submitting 
the  best  slogan  for  the  campaign.  The  prizes  will  be 
decided  by  a  special  committee  composed  of  persorts  of 
national  prominence,  the  names  of  whom  will  be  an- 
nounced later.  The  chairman  of  this  committee  is  H.  A. 
Rowe   (D.  L.  &  W.),  90  West  Street,   New  York  City. 


Cost  of  the  I.  C.  C. 

An  appropriation  of  $4,262,284  for  the  Interstate 
Commerce  Commission  for  the  fiscal  year  ending  June  30, 
1925,  is  recommended  by  the  Bureau  of  the  Budget  in  the 
report  transmitted  to  Congress  by  President  Coolidge  on 
December  10.  This  compares  with  $5,203,860  appropriated 
for  the  year  ending  June  30,  1924.  Explaining  the  reduc- 
tion, the  Budget  Bureau  said:  "The  principal  differences 
between  the  appropriation  for  1924  and  the  budget  esti- 
mate for  1925  are  a  decrease  from  $2,298,077  to  $2,148,- 
000  in  the  general  appropriation  involving  a  reduction  in 
personnel  from  843  to  798,  amounting  to  $102,378,  and  a 
reduction  of  $47,6r'9  in  other  expenses;  a  decrease  from 
$554,687  to  $537,524  in  the  appropriation  for  enforcing 
compliance  with  requirements  of  law  relative  to  reports 
and  accounts  of  common  carriers ;  a  decrease  from  $404,- 
747  to  $375,000  in  the  appropriation  to  enforce  compli- 
ance with  acts  to  promote  safety,  etc. ;  a  decrease  from 
$304,979  to  $290,000  in  the  appropriation  for  boiler  in- 
spection, etc.;  a  decrease  from  $1,347,092  to  $647,260  in 
the  appropriation  for  valuation. 

For  the  Railroad  Labor  Board  the  Bureau  estimates 
S322.200  for  1025  as  compared  with  $340,000  for  1924. 


Theoretical  Savings  Effected  by  Using  High  Pressures  and 

Super-Heated  Steam 

An  Analysis  of  the  Heat  Required  to  Produce  Various  Steam  Pressures  and  Temperatures  of  Superheat 


The  accompanying  diagram  has  been  worked  out  by 
Mr.  John  E.  Muhlfeld,  in  order  to  show  graphically  the 
theoretical  saving  that  can  be  effected  by  using  high  pres- 
sure and  superheated  steam  instead  of  saturated  steam  at 
a  lower  pressure.  The  temperatures  given  in  the  diagram 
are  in  degrees  Fahrenheit  and  the  B.  T.  U.  values  are  for 
the  heat  content  in  one  pound  of  steam  or  water.  They 
were  calculated  on  the  basis  of  the  Marks  and  Davis 
steam  tables. 

The  chart  brings  out  the  fact  that,  under  ordinary  con- 
ditions of  operation,  an  economical  use  is  not  being  made 
of  the  latent  and  sensible  heat  of  evaporation  which  must 
be  put  into  the  boiler  regardless  of  the  amount  of  steam 
pressure.  This  will  be  appreciated  if  it  is  considered  that, 
with  no  gauge  pressure,  or  superheat  and  the  temperature 
at  the  boiling  point  the  total  heat  of  the  steam  is  1150.4 
B.T.U.,  whereas  at  350  pounds  gauge  pressure  and  no 
superheat,  the  total  heat  of  the  steam  is  1206.6  or  an  in- 
crease of  but  56.2  B.T.U.  to  produce  from  boiling  point, 
350  pounds  gauge  pressure,  which  represents  a  B.T.I', 
increase  of  less  than  5  per  cent. 

Again,  at  200  pounds  pressure,  which  is  the  general 
average  used  on  modern  steam  locomotives,  the  total 
B.T.U.  of  saturated  steam  is  1199.2.  and  with  300  de- 
grees Fahrenheit  superheat.  1359.0.  At  350  pounds  pres- 
sure of  the  total  B.T.U.  of  saturated  steam  is  1206.6,  or  an 
increase  of  only  7.4  B.T.LJ.,  as  compared  with  the  200 
pounds  pressure.  At  350  pounds  pressure  with  300  de- 
grees Fahrenheit  superheat,  the  B.T.U.  value  is  1375.8, 
or  an  increase  of  only  16.8  B.T.U.  as  compared  with  200 
pounds  pressure  and  300  degrees  Fahrenheit  temperature 
steam.  This  shows  how  little  B.T.U.  value,  i.e.,  7.4 
B.T.U. 's  in  the  saturated  and  16.8  B.T.U. 's  in  the  steam 
superheated  300°  Fahrenheit,  must  be  added  to  saturated 
steam  at  200  pounds  pressure  in  order  to  produce  350 
pounds  pressure  or  75  per  cent  greater  power,  and  which. 


up  to  the  present  time  we  have  not  done,  due  to  our  ad- 
herence to  the  design  of  locomotive  boiler  as  originated  by 
Stephenson  one  hundred  years  ago.  and  to  the  disregard, 
in  steam  locomotive  practice  (with  the  exception  of  the 
Mallet)  of  compounding,  which  is  universally  practiced 
in  stationary  and  marine  engine  design  where  fuel  econ- 
omy is  essential,  and  which  is  already  being  considered  as 
a  necessary  refinement  in  internal  combustion  engine 
design. 

Another  comparison  also  brought  out  very  vividly  on 
the  chart  is  the  small  difference  in  B.T.U.  values  between 
the  very  low  and  extremely  high  pressures  when  super- 
heated steam  is  used.  With  steam  at  50  pounds  pressure 
and  300  degrees  Fahrenheit  superheat,  the  value  is  1326.3 
B.T.LJ.,  and  at  350  pounds  pressure  with  the  same  degree 
of  superheat,  the  value  is  1375.8  B.T.U.,  or  a  difference 
of  only  49.5  B.T.U.  or  3.73  per  cent  for  the  whole  range 
of  pressures  that  are  given  in  the  second  table  in  combina- 
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200       14.68 

123.7 

200      300° 

687.9° 

1359.0 

300       15.33 

131.0 

250       300° 

706.1° 

1365.3 

400       15.86 

137.2 

300      300° 

721.9° 

1370.7 

500       16.32 

142.5 

350      300° 

735.8° 

1375.8 

600       16.75 

147.1 
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tion  with  300  degrees  Fahrenheit  superheat,     A  point  to 

he  taken  into  consideration  in  the  use  of  these  high  pres- 
sures and  superheat  is  the  temperature  range  to  which  the 
material  is  to  be  exposed.  As  for  the  boiler,  that  is  af- 
fected only  by  the  temperature  of  the  saturated  steam, 
which  will  range  from  212  degrees  at  zero  gauge  pres- 


the  effect  of  heat  on  the  tensile  strength  of  steel,  it  will 
he  seen  that  the  strength  rises  with  the  temperature  until 
the  latter  has  reached  about  500  degrees  Fahr.  This  is 
above  the  temperature  of  the  saturated  steam  which  is 
only  435.8  degrees  at  350  pounds  pressure,  but  is  below 
that  of  steam  superheated  300  degrees  at  the  same  pres- 


Comparison  of  the   B 


T.  U.  Values  of  the  Characteristics  of  Saturated   and  Superheated  Steam   at   Different  Pressures  and  Temperatures 


sure  to  about  435.8  degrees,  while  the  tubes  and  passages 
that  are  filled  with  superheated  steam  will  be  called  upon 
to  sustain  a  temperature  of  735.8  degrees  when  300  de- 
grees of  superheat  are  used. 

By  referring  to  the  diagram  published  in  Railway  and 
Locomotive  Engineering  for  October,   1923,  showing 


sure,  when  the  temperature  is  735.8  degrees.  In  the  case 
of  the  steels  included  in  the  diagram  the  tensile  strength 
at  700  degrees  is  approximately  the  same  as  at  tempera- 
ture of  100  degrees,  so  that  from  this  standpoint  the  use 
of  these  high  pressures  and  temperatures  are  quite 
feasible. 


The  "Still'*  System  Internal  Combustion  Locomotive 


We  are  indebted  to  our  esteemed  contemporary  the 
Locomotive  Magazine,  Railway  Carriage  and  Wagon  Re- 
view, London,  England,  for  the  accompanying  description 
and  comments  on  a  new  development  by  the  Still  Engine 
Company  of  an  internal  combustion  locomotive,  which  is 
known  as  the  "Still"  System  and  of  which  one  is  now 
under  construction  by  one  of  the  leading  locomotive  build- 
ers in  Great  Britain. 


internal  combustion  motor  is  that  the  former  gives  fairly 
constant  force  irrespective  of  piston  speed,  while  the 
latter  can  only  work  satisfactorily  through  a  restricted 
range  of  velocity,  and  therefore  requires  some  kind  of 
variable  transmission  between  the  motor  and  the  wheels. 
Of  such  devices  hitherto  suggested  or  in  use  there  is  a 
choice  of  the  following  systems: — (1)  Direct  mechanical, 
i.e.,  clutch  and  change-gear  connection,  as  in  road  auto- 


P^t L 


N 


Fig.    1 — Sectional    Elevation   and    Plan    of  2-6-2  "Still"   System    Internal    Combustion    Locomotive 


From  the  aspect  ol  thermal  efficiency,  the  steam  loco- 
motive,  wherl  compared  with  other  prime  movers,  par- 
ticularly those  in  which  the  liberation  of  energy  takes 
place  within  the  working  chamber,  appears  at  serious 
economic  disadvantage.  The  reciprocating,  nnn-condens- 
ing  railway  engine,  which  is.  and  probably  will  long  re- 
main, the  favorite  type,  notwithstanding  the  interesting  tur- 
bine condensing  engines  now  undergoing  experimental  in- 
vestigation, yields  at  best  an  overall  efficiency  hardly  ex- 
ceeding; ()  per  cent,  and  this  only  when  built  in  very  costlv 
fashion  and  working  under  favorable  conditions. 

Contrasted  with  the  35  per  cent  efficiency  of  the  Diesel 
motor,  such  an  output  of  energy  seems  most  inadequate, 
but  it  must  be  remembered  that  the  simplicity  and  adap- 
tability of  the  conventional  steam  locomotive  Iargelv  com- 
pensate for  this  defect;  while  the  limitations  of  the  in- 
ternal combustion  engine  in  its  present  form  call  for  so 
many  auxiliary  organs  that  first  cost  and  maintenance 
charges  neutralize  much  of  the  benefit  accruing  from  its 
inherent  thermal  superiority.  Broadly  considered,  the 
outstanding  difference  between  the  steam  engine  and  the 


mobile  practice.  (2)  Electrical  transmission.  (3)  Hy- 
draulic or  pneumatic  pressure.'  The  first  is  ill  adapted 
for  dealing  with  high  power ;  200  H.P.,  is  probably  the 
limit.  \\  hilst  perhaps  the  most  practicable  in  some  re- 
spects (2)  is  very  heavy  and  expensive;  and  (3)  has 
the  same  objections  coupled  with  others  peculiar  to  meth- 
ods of  transmission  by  fluid  pressure,  either  liquid  or 
gaseous.  Engineers  do  well  therefore  to  proceed  with 
caution  in  seeking  substitutes  for  the  familiar  steam  lo- 
comotive, and  the  lay  public  should  beware  of  the  some- 
what premature  obituary  notices  of  this  far  from  mori- 
bund machine,  which  irresponsible  scribblers  seem  to  en- 
joy inserting  in  the  columns  of  the  non-technical  and 
"popular  scientific"  press. 

We  are  far  from  wishing,  however,  in  thus  indicating 
a  few  of  the  difficulties  of  the  steam  versus  internal  com- 
bustion question,  to  suggest  that  important  and  serious 
advances  are  not  to  be  anticipated ;  and  although  we  fore- 
see no  total  supersession  of  the  steam  locomotive  during 
this  generation,  it  is  quite  possible  that  developments  of 
the  internal  combustion  engine  may  come  to  offer  pre- 
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cious  solutions  to  some  formidable  problems  for  railway 
wdrking — for  instance,  operation  on  lines  where  water 
supplies  are  inadequate  or  non-existent,  and  in  services 
where  stand  bj  losses  entail  heavy  expenditure  with  steam 
engines  of  normal  design. 

Of  these  potential  developments,  none  is  more  prom- 
ising than  the  motor  invented  by  Mr.  Still.  In  its  sta- 
tionary and  marine  applications  this  engine  gives  an  ef- 
ficency  of  40  per  cent  or  more,  this  being  the  highest 
rendered  by  any  fuel-burning  prime-mover  known;  but 
its  attractiveness  for  the  locomotive  engineer  is  chiefly 
that  it  provides  a  flexibility  in  working  and  a  starting 
effort  otherwise  unobtainable  without  undue  complication 
or  i he  necessity  for  clutches,  -ear  change,  or  the  like 
devices  for  transmitting  its  power  to  the  wheels.  No 
doubt  the  principle  of  the  Still  engine  is  familiar  to  the 
majority  of  our  readers,  hnt  it  may  be  well  to  state  it 
briefly  in  this  place.  Power  is  obtained  by  the  combus- 
tion of  some  suitable  hydrocarbon  in  a  cylinder,  as  in  a 
Diesel  engine,  but  at  a  lower  initial  compression,  and  the 
residual  heat,  instead  of  being  dissipated  uselessly,  is 
employed  to  generate  steam,  which,  being  stored  under 
pressure,  works  expansively  upon  the 
side  of  the  piston  opposite  to  that  sub- 
jected to  the  combustion  forces.  Addi- 
tional steam,  which  serves  for  starting 
and  raising  the  temperature  of  the  cylin- 
der, is  generated  separately  in  a  boiler ; 
and  this  steam  may  also  act  as  a  supple- 
mentary source  of  power  when  the  engine 
is  called  upon  to  meet  an  overload.  The 
heat  of  the  exhaust  gases  is  also  utilized 
to  raise  steam,  and  is  finally  employed  to 
warm  the  boiler  feed  water.  Since  the 
boiler  is  only  needed  to  supply  power 
at  starting  or  (in  the  case  of  a  loco- 
motive when  running  at  low  speed,  it  is  not  required 
to  be  of  any  great  capacity,  and  once  the  internal  com- 
bustion motor  has  been  started  the  fire  may  be  reduced 
or  extinguished ;  a  proceeding  best  effected  when  consum- 
ing oil  fuel  in  the  furnace.  In  stationary  and  marine  en- 
gines the  exhaust  steam  is  led  to  a  condenser,  but  we 
understand  that  this  is  not  regarded  as  desirable  in  a  lo- 
comotive on  account  of  the  extra  bulk  and  weight  in- 
volved. Either  the  two-stroke  or  four-stroke  cycles  are 
applicable ;  each  having  certain  arguments  in  its  favor, 
the  former  being  simpler  in  valve  gearing,  and  the  latter 
giving  a  somewhat  higher  efficiency.  As  the  fuel  is  in- 
jected into  the  cylinder  under  pressure  and  ignited  by  the 
heat  of  compression,  no  carburetor  or  electrical  ignition 
apparatus  is  installed ;  and  owing  to  the  preliminary  heat- 
ing of  the  cylinder  certainty  of  ignition  is  assured,  and 
the  risk  of  developing  excessive  pressure  in  the  cylinder, 
alwavs  present  in  ordinary  engines,  is  avoided,  so  that  the 
extra  weight  of  material  required  to  guard  against  the  oc- 
casional danger  of  pre-ignition  can  be  omitted  in  all  Still 
engines. 

As  a  result  of  very  careful  study  of  railway  locomotive 
working  by  the  Still  Engine  Company,  an  engine  is  now 
under  construction  by  a  leading  firm  of  locomotive  build- 
ers. For  obvious  reasons,  it  would  be  inopportune  to  en- 
ter into  detail  at  present,  but  it  is  believed  that  this  ma- 
chine will  follow  the  general  lines  indicated  by  the  draw- 
ings attached  to  British  Patent  Specification  No.  200,586, 
by  Messrs.  Margetson  &  Robinson. 

It  will  be  seen  that  this  engine  has  six  driving  wheels, 
mounted  in  plate  frames  and  held  by  boxes  and  springs 
of  usual  type.  A  pair  of  carrying  wheels  arranged  in 
bissel  trucks  at  either  end  gives  the  engine  a  2-6-2  forma- 
tion. Between  the  first  and  intermediate  pairs  of  coupled 
wheels  there  is  a  jack-shaft,  with  external  balanced  cranks 


to  which  the  coupling  rods  are  articulated,  and  in  the 
centre  of  this  jack-shaft  there  is  a  gear  wheel  meshing 
with  a  corresponding  wheel  on  the  engine  crank  shaft. 
I  his  engine  crank  shaft  is  above  the  jack  shaft  and  has 
lour  cranks  upon  it,  the  disposition  of  these  cranks  being 
shown  by  Fig,  2,  which  also  indicates  the  order  of  tiring 
of  the  eight  cylinders.  The  cylinders  are  divided  into 
two  groups  of  four,  located  opposite  to  one  another  trans- 
versely, with  each  pair  of  opposed  cylinders  driving  on 
a  single  crank  through  plstQr)  and  connecting  rods.  The 
pistons  act  (through  piston  rods  lyansversing  stuffing 
boxers  and  are  attached  t<»  cfossheaHs^  working  in  guides, 
the  steam  faces  of  the  pistons  being  on  the  rod  side  and 
the  internal  combustion  action  taking  place  upon  the  other 
on  a  four-stroke  cycle.  Great  care  has  been  expended 
to  secure  balance  of  the  reciprocating  parts  and  very  large 
surfaces  are  provided  for  all  bearings  ami  pins. 

The  steam  generator  consists  of  a  cylindrical  barrel 
extending  right  over  the  motive  mechanism  and  comprises 
a  firebox,  also  cylindrical  in  shape,  and  a  number  of  tubes. 
Smokebox.  boiler  fittings,  etc..  are  of  the  ordinary  kind, 
a  remark  applying  equally  to  the  rest  of  the  accessories. 


_  -    Steam 


® 


Sredffi 


Order  of  Firing:  1.6,2.8.4.7.3.5. 


Fig.   2 — Cylinder    Arrangement    Diagram 

From  the  foregoing  it  is  apparent  that  the  Still  loco- 
motive can  work  under  several  modes  of  operation : 
(A)  As  in  internal  combustion  engine  alone;  the  residual 
heat  being  stored  in  the  boiler;  (B)  as  an  internal  com- 
bustion engine  with  additional  power  obtained  from  the 
regenerated  steam — this  being  the  normal  method  of 
working.  (C)  As  in  (B)  but  with  auxiliary  steam  power 
from  the  boiler  when  the  burner  is  alight.  And  (D), 
with  steam  alone ;  the  last  condition  appertaining  to  start- 
ing and  when  moving  below  a  speed  of  about  five  miles 
an  hour,  above  which  the  internal  combustion  power 
ci  imes  into  action. 

The  arrangement  of  cylinders,  etc..  adopted  for  the 
locomotive  above  described  is  but  one  of  many  possible 
and  practicable  forms,  and  we  hope  later  to  deal  with  an- 
other type  of  Still  locomotive  for  which  a  different  sys- 
tem of  drive  is  being  studied  and  provided  with  a  motor 
working  on  the  two-stroke  cvcle. 


Hugo  Stinnes  After  German  Government 
Railways 

Hugo  Stinnes  is  trying  to  force  the  government  to  sell 
him  the  30,000  miles  of  German  nationally  owned  rail- 
ways. The  League  of  German  Industries,  in  executive 
session  recently,  considered  the  project.  Stinnes'  chief 
associates  are  Peter  Kloeckner,  coal  magnate ;  Albert 
Voegeler,  iron  king,  and  Herr  Silverberg,  head  of  the 
coal  svndicate.  Government  experts  estimate  the  value 
of  the'railways  at  $7,500,000,000.  Stinnes,  it  is  said,  esti- 
mates them  at  much  less.  The  government  railways  are 
facing  financial  breakdown.  They  must  pay  190,000  offi- 
cials and  emplovees  on  lines  in  the  Ruhr  and  Rhineland 
for  which  there  is  no  revenue  because  they  are  in  the  pos- 
session of  the  French. 
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The  Competitors  of  the  Railroad 

For  a  number  of  years  the  motor  truck  has  been  in- 
creasing its  radius  of  action  and  the  efficiency  of  its 
operation,  until  it  lias  become  a  real  competitor  to  the 
railroad  in  many  short  hauls,  less  than  carload  lot  cases. 

It  has.  in  some  instances,  become  a  large  scale  enter- 
prise, with  trucks  running  on  a  schedule  that  can  be  de- 
pended upon.  Then  there  is  the  ordinary  long-distance 
trucking  for  special  loads.  And  the  traffic  has  reached 
such  a  magnitude,  that  to  a  certain  extent  it  has  affected 
all  roads  and  brought  some  of  the  smaller  ones  to  the 
verge  of  bankruptcy. 

In  a  way  this  competition  is  unfair,  in  that  the  motor 
truck  does  not  pay  its  fair  proportion  of  the  cost  of 
building  and  maintaining  the  highways  in  the  destruction 
of  which  it  is  so  potent  a  factor. 

But  the  flexibility  of  its  operation  is  such,  and  its  con- 
venience so  great  that  it  is  useless  to  decry  it  and  at- 
tempt 1 1 1  set  it  aside.  Its  convenience  is  especially  marked 
in  the  conveyance  of  household  goods  which  can  be  loaded 
at  the  door  of  the  house  to  be  left  and  unloaded  at  that 
of  the  one  to  be  occupied. 

It  is  in  recognition  of  these  facts  and  conditions  that 
the  announcement  has  been  made  that  the  Pennsylvania 
Railroad  will  handle  short  distance  packages  in  less  than 
carload  lots  between  Philadelphia  and  Wilmington,  Dela- 
ware, by  motor  truck. 

This  is  an  interesting  development,  but  more  startling 
yet  is  the  statement  that  the  aeroplane  can  not  only  com- 
pete with  a  railroad  but  can  do  so  so  effectually,  as  to 
prevent  the  construction  of  the  latter. 

During  and  since  the  war  the  chief  source  of  the 
world's  platinum  supply  has  come  from  the  mines  near 


Quibdo  on  the  upper  reaches  of  the  Atrato  river  in  Col- 
ombia. These  mines  are  located  on  the  western  slope 
of  the  Andes  about  forty  miles  in  an  air  line  from  the 
Pacific  coast,  and  about  seventy-five  miles  from  the  near- 
est port.  It  was  the  intention,  when  the  mines  first  as- 
sumed their  worldwide  importance  to  build  a  railroad 
to  them.  But  it  was  found  that  the  total  output  could  be 
carried  by  aeroplane  far  more  cheaply  than  by  rail,  if 
overhead  be  taken  into  consideration.  Therefore,  the 
construction  of  the  railroad  has  been  abandoned  and  the 
most  modern  method  of  transportation  used  in  its  stead. 


The  Chief  Inspector's  Report 

The  annual  report  of  Mr.  A.  G.  Pack,  chief  inspector 
for  the  Bureau  of  Locomotive  Inspection  is  a  most  in- 
teresting document,  but  one  that  is  rather  distressing  to 
read.  The  increase  in  the  number  of  locomotive  fail- 
ures, and  the  citation  of  practices  that  bear  a  close  re- 
semblance to  criminal  carelessness  are  disheartening  in 
the  extreme. 

Restrictive  legislation  usually  follows  upon  the  heel  of 
abuses,  and  if  the  commission  feel  reluctantly  obliged, 
at  some  future  time,  to  restrict  or  prohibit  the  use  of 
autogenous  welding,  for  example,  the  railroads  will  have 
to  put  the  whole  responsibility  for  such  restrictions  upon 
those  of  their  fellows  who  were  responsible  for  the  gross 
malpractice  as  have  been  illustrated  in  detail  in  Mr. 
Pack's  most  excellent  report.  That  any  man,  in  his  senses, 
would  attempt  such  a  performance  as  that  of  trying  to 
cluse  a  hole  in  an  injector  steam  pipe  by  fastening  a  cop- 
per plug  on  a  copper  pipe  with  a  steel  welding  wire,  sur- 
passes belief.  In  fact  it  is  doubtful  if  it  would  have  been 
believed,  had  not  the  statements  been  substantiated  by  the 
photographs.  It  is  such  practices  as  that  that  serves  to 
give  autogenous  welding  a  bad  name,  and  it  behooves  the 
demonstrators  of  the  welding  and  welding  supply  com- 
panies, as  well  as  all  railroad  officers  in  positions  of 
responsibility,  to  instil  by  precept  and  example  that  such 
things  should  not  and  must  not  be  done.  There  are 
some  things  that  should  not  be  attempted  as  yet,  and, 
if  a  few  reckless  spirits  persist  in  their  recklessness,  the 
result  will  be  a  check  to  the  development  of  a  very  useful 
art,  and.  to  use  a  hackneyed  phrase,  the  innocent  will  have 
to  suffer  for  the  guilty. 

But  it  is  not  in  the  matter  of  autogenous  welding  alone 
that  Mr.  Pack's  report  is  disquieting.  A  few  years  ago 
he  made  one  of  the  most  valuable  contributions  to  boiler 
lore  that  had  ever  been  published  wThen  he  showed  that 
badly  applied  water  gauges  were  quite  unreliable  as  water 
level  indicators.  His  contribution  was  not  only  a  dis- 
tinctive demonstration  of  common  practice,  but  construc- 
tive in  showing  how  a  correct  indication  of  water  level 
could  be  obtained.  One  would  have  thought  that,  after 
such  an  explosion,  no  locomotive  would  have  been  per- 
mitted to  go  through  a  shop  for  general  repairs  without 
receiving  the  water  column  application  that  had  been 
shown  to  be  a  reliable  indicator  and  which  was  recom- 
mended. Yet  here  we  find  him  reporting  that,  years 
afterwards,  in  consequence  of  a  disastrous  boiler  failure, 
resulting  from  a  defective  application  of  the  gauge  cocks, 
it  was  necessary  to  make  a  demonstration  before  the 
superintendent  of  the  shop,  the  assistant  superintendent 
of  the  shop  and  the  general  boiler  inspector,  that  on  a 
locomotive,  exactly  like  the  one  that  had  failed,  the  three 
gauge  cocks  registered  the  boiler  as  full  of  water,  or  at 
least  6  inches  higher  than  the  correctlv  indicating  water 
glass.  There  is  no  excuse  for  such  dilatoriness  and  men 
who  will  not  accept  the  facts  of  a  complete  demonstra- 
tion and  act  in  accordance  with  them  should  be  replaced 
bv  men  who  will 
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Then  there  are  the  cases  of  carelessness:  the  permitting" 
of  steam  and  feed  pipes  to  be  entirely  rilled  with  sediment 
as  illustrated  in  the  Decemljer  1923  issue  of  Railway  & 
Locomotive  Enc.inkkrinc.  ;  the  allowing  of  studs  with 
worn  threads  to  remain  in  place,  until  they  fail  and  kill 
or  injure  the  members  of  the  crew ;  for  all  of  which  there 
can  be  no  excuse. 

The  great  majority  of  railroad  officers  are  earnest  men 
who  appreciate  the  responsibilities  with  which  they  are 
burdened,  and  act  in  accordance  with  their  best  judg- 
ment and  on  the  best  information  available,  and  it  is 
unfair  to  them  that  they  should  be  "cabined,  cribbed,  con- 
fined,'- by  men  who  are  indifferent  to  their  own  welfare 
and  the  safety  of  the  public. 

There  is  no  excuse  for  the  deplorable  state  of  affairs 
that  the  inspector's  report  sets  forth,  and  it  is  to  be 
hoped  that  when  the  time  arrives  for  him  to  send  out  his 
next  annual  report  a  happier  state  of  affairs  will  exist, 
and  that  without  the  application  of  the  restrictions  that 
are  half  threatened  and  which  it  has  been  feared,  for 
some  time,  it  might  be  necessary  to  impose. 


The  Cause  of  Derailments 

When  there  exists  an  element  of  doubt  on  any  matter 
of  importance,  the  careful,  fair-minded  man  seeks  the 
truth  from  those  of  experience  and  integrity,  but  even 
with  this  precaution  one  is  ofttimes  considerably  at  sea 
from  the  fact  that  men  of  authority,  experience  and  in- 
tegrity do  not  agree  particularly  as  to  the  cause  of  de- 
railments, and  the  reason  given  for  this  difference  of 
opinion  by  a  recent  writer  on  the  subject  may  be  ex- 
pressed in  the  two  following  time  honored  expressions. 

First : — That  since  the  days  of  "Caesar'-  men  have  seen 
much  of  the  things  they  want  to  see. 

Second : — That  we  are  all  the  product  of  our  environ- 
ment. 

Either  of  the  ahove  will  often  serve  to  explain  why  if 
a  motive-power  officer  is  asked  the  cause  of  derailments 
he  usually  says  defective  track,  while  most  maintenance 
of  way  and  transportation  men  will  say,  defective  equip- 
ment. 

It  might  here  be  mentioned,  however,  that  in  many 
derailments  or  wrecks  of  any  consequence,  the  actual 
condition  of  the  track  at  the  point  of  wreck,  that  may 
have  caused  the  accident  is  completely  changed,  while 
there  is  ahvavs  a  mass  of  bent  axles,  broken  wheels,  bolts, 
oil  boxes,  etc.,  any  one  of  which  might  cause  a  wreck,  but 
all  of  which  may  have  been  in  good  physical  condition 
prior  to  the  accident,  and  their  damaged  or  defective  con- 
dition so  forcibly  emphasized  by  maintenance  of  way  or 
transportation  men.  may  and  frequently  is  the  result  of 
the  wreck,  and  not  the  cause  of  it. 

The  great  trouble  in  getting  the  true  facts  is,  that  most 
men  study  one  angle  of  this  question  only,  and  either 
through  lack  of  ability  to  make  a  fair  and  impartial  an- 
alysis from  all  angles  or  a  predisposition  to  unload  on 
the  other  fellow,  usually  approach  the  matter  much  on 
the  same  basis  as  many  ambitious  prosecuting  attorneys, 
who  are  more  interested  in  making  a  reputation  based 
on  the  manlier  of  convictions  secured,  than  on  a  proper 
administration  of  justice. 

As  an  illustration,  which  is  only  one  of  numerous  ex- 
amples, a  bad  wreck  occurred  causing  loss  of  two  lives 
and  much  property.  Those  interested  were  soon  on  the 
ground,  some  of  them  building  up  an  alibi  rather  than 
seeking  facts. 

In  the  tangled,  twisted,  broken  mass  of  cars  was  in 
plain  view  a  broken  chilled  wheel,  also  broken  oil  boxes 
and  a  badly  bent  axle.  Photos  were  taken  of  this  evidence 
and  certain   witnesses  checked  the  parts  carefully  after 


which  re[>ort  was  made  to  the  effect,  that  without  ques- 
tion the  wreck  was  caused  by  a  broken  wheel. 

Another  investigator,  however,  who  was  seeking  facts 
on  which  to  base  a  just  verdict  rather  than  an  alibi  on 
which  to  escape  responsibility,  and  who  well  knew  the 
condition  of  the  track  was  not  good,  went  back  over  the 
track  for  some  distance  examining  it  carefully  making 
notes  and  taking  photos. 

The  track  was  not  only  out  of  surface  and  alignment, 
but  was  badly  centre  bound,  leaving  ends  of  ties  un- 
supported particularly  at  rail  joints,  which  were  broken 
or  alternated  by  half  rail  lengths  on  each  rail  line,  this 
condition  caused  equipment  passing  over  it  to  oscillate  or 
roll  and  at  such  speeds  as  were  necessary  this  rolling 
became  so  violent  as  to  lift  car  wheels  from  the  rail,  and 
this  was  the  actual  cause  of  the  wreck  which  was  easily 
proven. 

The  actual  wreck  of  the  train  was  about  900  feet  from 
the  point  of  derailment  of  the  car  as  shown  by  perma- 
nently clear  marks  on  the  ties,  with  a  full  clear  flange 
on  both  wheels.  After  running  about  800  feet  on  ties 
at  the  necessary  rate  of  speed,  the  wheel  was  then 
broken  by  striking  a  guard  rail,  and  the  loss  of  life  with 
all  other  damage  followed.  The  broken  piece  of  the 
wheel  lay  at  this  point,  and  the  unquestioned  "finger 
.prints"  it  had  left  on  the  ties  and  guard  rail  proved  it  to 
be  the  result  of  the  wreck  and  not  the  cause  of  it,  and 
the  over  zealous  prosecuting  attorneys  then  found  them- 
selves in  the  position  of  having  "framed  their  case," 
rather  than  having  made  an  intelligent  unbiased  inquiry 
into  a  very  important  matter. 

Then  again  there  are  cases  where  the  permanent  way 
or  track  is  in  good  physical  condition  and  the  derailment 
is  due  entirely"  to  a  defect  of  the  equipment  that  should 
have  been  detected  and  remedial  measures  applied,  while 
in  still  other,  and  more  frequent  instances  derailments 
are  due  to  a  combination  of  causes  (a)  defects  in  track 
(b)  defects  in  equipment  and  (c)  speed. 

There  are  many  able  faithful  railway  men  who  can, 
and  often  do  give  a  quick  response  to  any  question  as  to 
the  cause  of  derailments,  but  in  most  cases  if  cross-ex- 
amined their  conclusions  would  •  be  found  to  lack  the 
necessarv  supporting  data  to  stand  the  "acid  test,"  and 
would  quite  frequently  be  subject  to  considerable  modifi- 
cation. As  an  example ;  a  certain  trunk  line  noted  for 
the  high  standard  of  its  equipment  and  efficiency  in  op- 
eration had  almost  an  epidemic  of  derailments  ot  a  new 
series  of  very  fine  cars  built  for  a  special  service,  the  com- 
pany's operating  officers  did  not  seem  to  be  able  to  locate 
the  trouble  and  apply  a  remedy  with  the  result  that  a 
neutral  expert  was  brought  in,  whose  first  move  was  to 
take  stock  as  it  were  of  the  situation  as  viewed  by  those 
on  the  ground  and  at  interest  with  the  following  result : 

(a)  The  engineering  and  maintenance  of  way  de- 
partments were  almost  unanimous  in  their  endorsement 
of  the  high  standard  of  physical  condition  of  the_  track, 
and  therefore  they  argued  the  trouble  must  be  with  the 
cars. 

(b)  The  mechanical  department  took  somewhat  of  a 
passive  or  non-committal  attitude,  due  in  this  case  largely 
to  the  fact  that  the  cars  in  question  were  not  of  their  de- 
sign consequently  their  own  personal  or  individual  handi- 
craft was  not  in  jeopardy. 

(c)  There  were  numerous  cure-alls  proposed,  some 
practical,  many  purely  visionary,  but  none  definitely  pre- 
scribed for  a  specific  ailment  or  disease  so  that  in  the  last 
analysis  the  confusion  of  ideas  as  to  the  cause  of  the 
trouble  and  a  practical  remedy  amounted  to  a  rather  gen- 
teel way  of  saving,  "Well,  it  isn't  my  funeral  and  I  am 
not  much  concerned  as  to  how  the  other  fellow  solves 
his  problems." — W.  E.  S. 


Report  of  I.  C.  C.  Discusses  Rail  Transportation  in  1923 


.  The  Interstate  Commerce  Commission  has  just  issued 
its  annual  report  to  Congress  dealing  with  all  phases  of 
the  work  of  the  Commission  and  the  railroads  in  the  past 
year.  While  many  of  the  details  and  statistics  contained 
in  the  report  are  of  interest,  the  most  interesting  parts 
deal  with  railroad  performance,  railroad  earnings,  the 
valuation  of  the  railroads,  and  rates  in  the  past  year. 
Extracts  from  parts  of  the  report  dealing  with  these  sub- 
jects are  given  below : 

Railroad  Performance  in   1923 

Three  noteworthy  facts  have  characterized  the  trans- 
portation history  of  the  current  year :        : 

1.  The  unprecedented  volume  of  traffic  handled. 

2.  The  concurrent  transformation  of  a  car-shortage 
condition  into  one  of  car  surplusage. 

3.  An  exceptionally  equitable  distribution  of  available 
equipment  over  territory  in  which  the  large  traffic  move- 
ments originate. 

During  the  first  nine  months  of  1923  the  carriers  han- 
dled more  freight  traffic  than  during  any  previous  cor- 
responding period,  the  net  ton-miles  of  revenue  and  non- 
revenue  freight  being  reported  as  343,796.799,000.  This 
represents  an  increase  of  2.9  per  cent  over  the  correspond- 
ing period  in  1920,  which  marked  the  previous  record. 

During  the  first  44  weeks  of  this  year,  January  1  to 
November  3,  inclusive,  42,655,661  cars  were  reported 
loaded  with  revenue  freight,  an  increase  over  the  corre- 
sponding period  in  1922  of  6,455,666  cars,  in  1921  of 
9,037,948,  and  in  1920  of  4,028,110.  Not  only  was  this 
unprecedented  tonnage  handled  well,  but  the  carriers  re- 
ported a  surplusage  as  of  the  week  ended  July  14  of 
84.210  railroad-ownd  freight  cars  in  good  repair  and 
11,035  cars  of  private  ownership. 

From  June  22  t <  >  August  14  surplus  cars  increased 
from  58,671  to  78.404.  and  shortages  decreased  from  11,- 
896  to  8,315.  On  five  occasions  between  these  dates 
more  cars  of  revenue  freight  were  loaded  during  a  week 
than  were  ever  before  loaded  in  a  similar  period.  *  *  * 
When  it  is  recalled  that  at  the  end  of  the  week  of  Octo- 
ber 16,  1920,  which  marked  the  previous  record  loading, 
there  was  a  shortage  of  69,517  cars,  and  that  on  October 
31,  1922,  the  shortage  was  reported  at  179,239,  the  in- 
crease in  transportation  efficiency  is  apparent. 

Factors  Making  Performance  Possible 

Some  of  the  outstanding  factors  which  have  made  pos- 
sible this  hitherto  unequaled  transportation  performance 
are: 

1.  The  condition  of  power  and  cars. 

2.  New  locomotives  and  cars  placed  in  service. 

3.  Increases  in  the  mileage  per  car  per  day  and  load- 
ing of  equipment. 

For  the  month  of  September,  1923,  the  average  mileage 
per  freight  car  per  day  was  29.2,  which  is  higher  than 
the  average  for  any  month  since  these  statistics  were  in- 
augurated six  years  ago.  The  average  for  August  was 
282  miles. 

The  extent  to  which  shippers  have  utilized  the  capacity 
of  cars  is  reflected  in  the  average  load  per  car.  In  Sep- 
tember this  was  27.4  tons,  and  in  July  and  August  was 
28.5  tons.  With  the  exception  of  the  average  loadings  for 
August,  1918.  30.1  tons,  and  August,  1920,  2y.8,  the 
average  for  August  this  year  is  the  greatest  shown  for 
am-  similar  month  since  the  records  were  inaugurated  in 
1917. 


1923  Earnings 

The  marked  business  revival  of  1923  has  greatly  aug- 
mented both  the  gross  and  net  earnings  of  the  carriers  as 
compared  with  the  earnings  in  the  depressed  years,  1921 
and  1922  *  .  *  *  In  1922,  in  spite' of  strike  troubles, 
and  the  rate  reductions  effective  in  the  middle  of  the 
year,  the  operating  revenues  increased  to  $5,617,252,656 
and  the  net  railway  operating  income  to  $776,665,960. 

The  year  1923  began  with  an  inheritance  of  deferred 
maintenance  resulting  from  the  shopmen's  strike.  This 
has  occasioned  unusual  expenditures  for  maintenance  of 
equipment  and  has  tended  somewhat  to  reduce  the  net 
railway  operating  income,  which  for  the  first  nine  months 
of  1923  was  $718,948,603. 

For  the  calendar  year  the  corresponding  figure  will 
probably  be  in  excess  of  a  billion  dollars,  but  possibly  not 
sufficiently  to  make  the  reported  earnings  equivalent  to 
5}i  PGr  cent  on  the  fair  value  of  the  property. 

The  improvement  in  the  net  earnings  of  the  carriers 
noted  above  has  by  no  means  been  equally  distributed 
among  the  individual  systems.  The  recovery  from  the 
depression  of  1921  was  more  marked  in  the  eastern  and 
southern  districts  than  in  the  western  district  in  the  first 
two-thirds  of  the  year  1923. 

Progress  in  Valuation 

The  outstanding  development  in  the  valuation  work 
since  the  submission  of  our  last  report  has  been  the 
progress  in  collating  the  data  gathered  by  our  field  par- 
ties into  the  underlying  accounting,  engineering,  and  land 
reports  upon  which  our  tentative  valuations  are  based. 

Final  reports  were  issued  during  the  year  in  two  im- 
portant cases,  Atlanta,  Birmingham  &  Atlantic  R.  R. 
Company,  and  San  Pedro,  Los  Angeles  &  Salt  Lake  R.  R. 
Company. 

In  these  reports  we  determined  principles  involved  in 
the  fixing  of  final  values.  In  finding  a  single-sum  value 
we  identified  it  as  a  value  for  rate-making  purposes.  We 
declared  that  we  are  not  bound  by  any  formula  in  the 
valuation  of  railroads,  but  that  we  are  to  determine  such 
value  by  consideration  of  all  the  evidential  facts  and  the 
exercise  of  sound  judgment  in  each  case.  Reproduction 
new  and  reproduction  less  depreciation  costs  were  re- 
garded as  indicative  but  not  determinative  of  value. 

Original  cost  was  regarded  as  a  factor  to  be  given 
consideration  to  the  extent  that  it  can  be  ascertained. 
We  held  that  earning  power  is  not  the  determining  factor. 
In  the  case  of  the  Atlanta,  Birmingham  &  Atlantic  we 
made  deductions  to  cover  improvident  investment,  and 
scaled  down  the  value  to  that  of  a  road  adequate  to  per- 
form, and  that  justified  by,  the  service  rendered. 

In  the  disposal  of  these  cases  we  were  not  confronted 
tn  an)-  considerable  extent  by  the  complications  arising 
out  of  war  and  post-war  period  changes  in  price  levels. 
These  reports  are  being  transmitted  to  the  Congress. 

Difficulties  of  Valuation 

It  was  probably  to  be  anticipated  that,  as  the  compli- 
cated work  of  valuing  such  an  extensive  facility  as  the 
railroad  plant  of  the  United  States,  having  so  intimate 
a  connection  with  our  national  life,  approached  an  ad- 
vanced stage  of  completion,  there  would  arise  questions 
as  to  whether  the  work  had  been  done  in  conformity  with 
the  desires  or  intent  of  the  Congress. 

Few  public  undertakings  have  presented  more  contro- 
versial questions  than  valuation  of  privately  owned  agen- 
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cies  of  public  service.  Although  the  suhject  as  it  relates 
both  to  common  carriers  and  public  utilities  has  been  one 
widely  discussed  and  litigated  for  more  than  a  third  of  a 
century,  wide  differences  of  opinion  still  prevail  regard- 
in-  many  of  the  problems  it  presents. 

These  differences  have  not  yet  been  set  to  rest  either 
by  commissions  or  by  the  courts.  In  the  valuation  of 
railroads  we  encounter  all  these  complicated  issues.  It 
was  not  to  be  expected  that  in  the  most  extensive  valua- 
tion yet  undertaken,  and  involving-  properties  of  great  ag- 
gregate value,  there  would  fail  to  develop  the  most  search- 
public  and  legal  inquiry  into  the  administration  and 
correctness  of  interpretation  of  a  complicated  act  that  is 
not  entirely  free  from  the  ambiguities  on  which  such 
claims  have  been  based. 

No  General  Rate  Investigation 

In  our  last  report  we  referred  to  the  general  10  per 
cent  reduction  in  freight  rates  and  charges  which  became 
effective  July  1.  lf>22,  as  a  result  of  our  decision  in  Re- 
duced Rates,  1922.  676.  The  effect  during  the  calendar 
year  1923  of  the  rate  reductions  then  made  will  be  to  les- 
sen the  total  freight  transportation  charges  paid  by  the 
shipping  public  by  more  than  $500,000,000. 

In  our  report  in  Reduced  Rates,  1922,  we  referred  to 
stabilization  of  rates  as  one  of  the  important  needs  of 
commerce.  With  this  in  mind  and  having  in  mind  also 
the  desirability  of  giving  the  basis  of  rates  established 
in  July.  1922,  a  fair  trial,  and  of  avoiding  the  dislocation 
of  business  and  commercial  conditions  often  incident  to 
investigations  involving  the  possibility  of  important  general 
changes  in  the  rate  level  or  in  the  relationship  of  rates, 
we  have  not  made  any  further  general  investigation  of 
rates  during  the  past  year.  No  general  reductions  over 
the  country  as  a  whole  or  throughout  any  of  the  major 
rate  groups  defined  by  us  have  been  made  by  the  carriers. 


But   Many   Rate  Revisions 

But  the  year  has  continued  to  be  one  of  transition  and 
readjustment  of  rates,  largely  by  reductions.  As  indi- 
cated by  Specific  figures  in  the  chapters  covering  the  work 
mi  the  several  sections  of  the  bureau,  the  number  of 
freighl  rate  changes  made  in  1923  has  been  even  greater 
than  the  number  made  in  1922,  which  was.  up  to  that 
time,  the  greaetst  in  the  history  of  American  railroads. 

As  in  the  preceding  year,  numerous  rate  controversies 
have  been  settled  by  negotiation  with  carriers  and  ship- 
pers without  litigation.  Where,  upon  protests  of  ship- 
pers, tariffs  providing  for  changes  in  rates  have  been  sus- 
pended by  us,  considerable  success  has  attended  our  ef- 
forts to  have  the  shippers  and  carriers  adjust  their 
differences,  and  in  an  increasing  number  of  situations 
of  this  kind  the  protested  schedules  have  been  withdrawn 
by  the  carriers  or  have  been  permitted  to  become  effec- 
tive with  such  modifications  as  were  agreed  upon  by  ship- 
pers and  carriers,  thus  avoiding  the  necessity  of  formal 
proceedings. 

Commends  Regional  Advisory  Boards 

A  new  development  now  well  under  way  is  the  organ- 
ization by  the  Car  Service  Division  of  regional  advisory 
boards,  with  various  committees,  for  the  purpose,  among 
others,  of  anticipating  car  requirements  and  overcoming 
car-service  and  operating  difficulties  which  can  be  worked 
out  locally.  Each  board  covers  a  convenient  district  and 
includes  in  its  organization  representatives  of  agricul- 
ture and  important  lines  of  industry.  The  committees  of 
these  boards  report  to  the  board  as  a  whole,  and  the  car- 
riers co-operate  with  the  boards.  Both  carriers  and  ship- 
pers are  thus  in  position  to  understand  more  clearly  each 
other's  problems,  and  through  this  meeting  on  common 
ground  can  harmonize  their  differences.  As  a  result  bet- 
ter transportation  service  seems  assured. 


Heavy  2-10-2  Type  Locomotives  for  the  Baltimore  and 

Ohio  Railroad 

The  Baltimore  and  Ohio  is  now  receiving  from  The  as  Class  S.    They  had  30  x  32-inch  cylinders  and  driving 

Baldwin  Locomotive  Works,  a  consignment  of  50  locomo-  wheels  58-inches  in  diameter,  and  with  a  steam  pressure 

tives  of  the  2-10-2  type,  which  are  notable  chiefly  because  of  200  pounds  developed  the  high  tractive  force  of  84,400 

of  their  great  size  and  hauling  capacity.    In  these  respects  pounds.     They  have  been  used  in  both  road  and  pushing 
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Heavy  2-10-2   Type    Locomotive  of  the   Baltimore  and    Ohio   Railroad.    Built   by    Baldwin    Locomotive   Works 


they  represent  practically  the  maximum  yet  attained  in 
a  non-articulated  locomotive,  designed  to  operate  on 
tracks  and  bridges  of  the  heaviest  description.  The  ten- 
ders are,  in  their  way,  quite  as  remarkable  as  the  loco- 
motives. 

The  last  locomotives  of  the  2-10-2  type  to  be  placed 
in  service  on  the  Baltimore  and  Ohio  were  built  by  The 
Baldwin  Locomotive  Works  in  1914,  and  were  designated 


service,  and  have  proved  especially  satisfactory  in  the 
latter  class  of  work;  the  majority  now  being  employed 
on  the  Connellsville  Division  as  helpers  on  the  Sand 
Patch  grade  (1.98  per  cent). 

Except  on  the  mountain  divisions,  where  Mallet  loco- 
motives are  employed,  the  standard  heavy  road  engine  of 
the  Baltimore  and  Ohio  is  a  Mikado  type  with  26  x  32- 
inch  cylinders  and  64-inch  wheels.     The  new  2-10-2  type 
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locomotives,  designated  as  Class  S-l,  are  designed  to  com- 
bine the  hauling  capacity  of  Class  S  with  the  higher  speed 
capacity  of  the  Mikado  type ;  and  with  this  end  in  view 
they  also  have  driving-wheels  64  inches  in  diameter. 
These  are  probably  the  largest  wheels  ever  used  on  a 
ten-coupled  locomotive,  and  they  fit  the  new  design  not 
only  for  heavy  grade  service,  but  also  for  work  on  divi- 
sions having  moderate  grades,  where  it  is  desired  to  haul 
an  increased  tonnage  as  compared  with  the  Mikado  type 
locomotives,  while  maintaining  practically  the  same  speed. 

The  Class  S-l  locomotives  are  designed  to  traverse 
curves  of  16  degrees,  and  have  a  maximum  height  of 
15  ft.  5}i  in.,  a  maximum  width  of  10  ft.  11  in.,  and  an 
overall  length,  engine  and  tender,  of  100  ft.  8}4  in.  The 
tires  on  the  front  and  rear  pairs  of  driving  wheels  are 
set  53  inches  betwen  their  inside  faces,  and  those  on  the 
second  and  fourth  pairs  53%  inches;  while  the  middle 
(main)  wheels  have  plain  tires. 

The  boiler  has  a  straight  top,  with  a  slope  on  the  bot- 
tom of  the  barrel  at  the  rear  end,  to  give  ample  water 
space  under  the  combustion  chamber.  The  grate  area  is 
the  same  as  that  of  the  Class  S  locomotives,  and  the 
grate  castings  interchange  in  the  two  designs.  The  fire- 
box has  a  combustion  chamber  39  inches  long,  and  con- 
tains a  brick-arch  supported  on  five  water-tubes.  A  du- 
plex stoker  is  installed. 

The  cylinder  diameter  is  nominally  30  inches,  but  the 
cylinders  are  bored,  when  new,  to  a  diameter  of  29% 
inches  ;  while  the  machinery  is  of  sufficient  strength  for 
full  steam  pressure  with  the  cylinders  rebored  to  a  diam- 
eter of  30y2  inches.  The  cylinders  and  steam  chests  are 
fitted  with  gun-iron  bushings,  and  this  material  is  also 
used  for  the  valve  packing  rings,  and  the  piston  bull- 
rings and  'lacking  rings.  The  piston  heads  are  of  rolled 
steel,  and  the  piston  rods  are  of  carbon  vanadium  steel. 
This  latter  material  is  also  used  for  the  main  and  side  rods. 
The  main  rods  have  the  Markel  type  of  back  end.  The 
crank  pins  are  of  open  hearth  steel,  the  main  pins  being 
hollow-bored.  Baker  valve  motion  is  used,  and  the  gears 
are  controlled  by  a  screw  reverse,  similar  to  that  applied 
to  the  last  Pacific  and  Mikado  type  locomotives  built  for 
this  road. 

The  frames  are  6  inches  wide,  and  are  spaced  41  inches 
between  centers  transversely.  An  exceptionally  strong 
double  front  rail  construction  similar  to  that  used  on  the 
latest  B.  &  O.  Mikados,  is  applied  to  these  locomotives. 
The  frame  rails  are  bolted  to  a  strongly  ribbed  front 
deck  casting,  which  is  in  turn  bolted  to  the  cylinder  cast- 
ings, forming  a  most  substantial  construction.  The  cast- 
steel  cross-ties  interchange,  as  far  as  possible,  with  those 
used  in  the  Mikado  type.  The  rear  frame  is  of  the  Com- 
monwealth cradle  pattern  and  the  rear  truck  is  of  the 
Delta  type,  so  designed  that  the  locomotives  can  subse- 
quently be  equipped  with  boosters  should  this  appear  de- 
sirable. 

The  tender  is  carried  on  two  six-wheeled  trucks  of  the 
Commonwealth  type.  The  wheels  are  of  forged  steel  and 
the  journals  measure  6x11  inches.  The  frame  is  a  one- 
piece  Commonwealth  steel  casting  and  the  tank  has  a 
diameter  of  9  ft.  6  in.  and  a  length  of  40  ft.  5  in.  The 
tank  capacity  is  15.800  gallons,  and  the  fuel  space,  which 
has  a  width  of  10  ft.  6  in.,  carries  23  tons  of  coal.  These 
are  the  largest  tenders  thus  far  completed  by  the  builders, 
and  their  use  will  undoubtedly  result  in  more  economical 
operation,  by  making  possible  longer  runs  without  stop- 
ping for  supplies.  In  this  way,  not  only  is  time  saved, 
but" the  possibility  of  damage  to  couplers  and  draft  gear 
is  materially  reduced. 

Further  particulars  of  these  interesting  locomotives  are 
given  in  the  table  of  dimensions: 


2-10-2  Type  Locomotive,  Baltimore  &  Ohio  R.  R., 

Class  S-l 

Gauge    4  ft.  %]/2   in. 

Cylinders   30  in.  by  32  in. 

Valves — Piston    14  in.  diam. 

Tractive  force   84,260  lbs. 

Service    Heavy  freight 

Boiler 

Type    Straight   top 

Diameter    90  in. 

Working  pressure   220  lb. 

Fuel    Soft  coa 

Firebox 

Material Steel 

Staying   Radial 

Length    I32l/S  in. 

Width   96     in. 

Depth,  front    91% m- 

Depth,  back   77]/%  in. 

Tubes 

Diameter   5yi  in.  2%  in. 

Number   53  232 

Length 23  ft.  0  in.  23  ft.  0  in. 

Heating  Surface 

Firebox    262  sq.  ft. 

Combustion   chamber    85  sq.  ft. 

Tubes 4881  sq  ft. 

Firebrick   tubes    42  sq.  ft. 

Total 5270  sq.  ft. 

Superheater    1512  sq.  ft. 

Grate  area 88  sq.  ft. 

Driving  Wheels 

Diameter,  outside    64  in. 

Diameter,  center   56  in. 

Journals,  main    13^4  in.  by  15  in. 

journals,  others   11      in.  by  13  in. 

Engine  Truck  Wheels 

Diameter,  front   33  in. 

Journals    6  in.  by  10  in. 

Diameter,  back 46  in. 

Journals   9  in.  by  14  in. 

Wheel  Base 

Driving 22  ft.    4  in. 

Rigid 22  ft.    4  in. 

Total   engine    42  ft.  1 1  in. 

Total  engine  and  tender 89  ft.  10J^  in. 

Weight  (working  order) 

On  driving  wheels 347,230  lb. 

On  truck."  front   31,570  lb. 

On  truck,  back 57,710  lb. 

Total  engine  436.510  lb. 

Total  engine  and  tender 730,000  lb. 

Tender 

Wheels,  number   12 

Wheels,  diameter 33  in. 

Tournals    6  by  1 1  in. 

Tank  caapcitv 15.800  U.  S.  gal. 

Fuel  capacity    23  tons 

Equipped  with  superheater,  stoker,  and  air  brake  on  all 
driving  and  tender  wheels,  with  two  8% -in.  cross-com- 
pound pumps. 


Welding  Locomotive  Tires 

Details    of    An    Elaborate    Investigation    as    to    the    Effect    of    Building    Up    Flanges 


A  thorough  investigation  was  made  some  time  ago,  on 
;i  prominent  railroad,  in  order  to  determine  the  effect  on 
the  strength  of  the  material  produced  by  local  heating 
when  building  up  worn  tire  flanges  by  either  the  gas  or 
electric  process  of  welding. 

The  investigation  was  made  upon  a  number  of  locomo- 
tive tires  that  had  failed,  the  reports  of  which  showed 
that  they  had  broken  during  the  process  of  welding  or 
soon  afterward.  An  examination  of  the  fractures  showed 
that  there  was  a  structural  change  of  the  material  in  the 
region  of  the  weld,  indicating  that  strains  had  been  set 
up  by  the  welding  process.  Other  failures  were  reported 
that  seemed  to  have  their  origin  in  nicks  produced  by  the 
cutting  out  of  the  retaining  lip  with  a  gas  torch. 

As  the  failures  seemed  to  point  towards  faulty  shop 
practices,  the  investigation  was  made  in  order  to  deter- 
mine the  strength  and  quality  of  the  material  in  the 
broken  tires.     In  addition  to  the  tires  broken  in  service. 


■ 


'  'fie: 


Fig.    1 

several  worn  tires  were  selected  and  welded  in  order  to 
obtain  data  that  would  be  available  for  comparison.  They 
were  also  broken  under  a  drop,  and  tension  test  pieces 
were  also  cut  from  the  three  points  marked  X,  XX  and  Y 
in  the  outline  of  a  section  of  a  tire,  and  chemical  analyses 
were  made  of  these  test  specimens,  so  that  a  very  complete 
idea  of  the  actual  condition  of  the  several  tires  was  ob- 
tained. 

The  immediate  visible  effect  of  the  autogenous  welding 
is  shown  by  the  reproductions  of  the  photographs  of  the 
fractures.  This  change  was  very  evident  in  all  of  the 
fractures,  the  granular  structure  being  very  much  finer 
in  that  portion  which  was  subjected  to  the  heating  action 
of  the  torch. 

The  limit  of  space  prevents  the  reproduction  of  the 
seventy-four  photographs  that  were  made  in  connection 
with  the  report.  A  few  have,  therefore,  been  selected 
that  may  be  regarded  as  typical  examples  of  the  general  re- 
sults obtained. 

Figure  1,  shows  the  fracture  in  service  of  a  tire  which 
failed  after  the  flange  had  been  welded.  Attention  is 
called  to  the  oxidized  surface  of  the  welding  metal  and  the 
circular  area  of  the  changed  grain  structure  produced  by 
the  heating  of  the  gas  flame,  as  indicated  by  the  surface 
outside  the  curved  line  running  from  A  to  B. 


Figure  2,  represents  a  fracture  produced  under  the 
drop  test  of  a  tire  1.97  in.  thick,  showing  the  structure 
as  affected  by  gas  welding,  in  the  one  marked  3  D,  the 
structure  that  was  not  effected  by  any  welding  as  in  3  D, 
and  with  an  electric  weld  as  in  3  F. 

It  will  be  noted  that  the  difference  in  the  effect  on  the 
structure  of  the  material  is  very  marked  between  the  gas 
and  the  electric  welding,  as  far  as  the  penetration  is  con- 
cerned. This  is  probably  due  to  the  higher  temperature 
of  the  electric  arc  which  raises  the  surface  up  to  a  weld- 
ing temperature   with   such  great   rapidity   that  there   is 


Fig.  2 

not  sufficient  time  for  the  same  penetration  as  that  which 
occurs  with  the  gas  flame. 

Figure  3,  is  a  reproduction  of  a  light  etching  of  a 
welded  tire  which  failed  showing  the  extent  to  which  the 
structure  is  effected  by  the  local  heating  of  gas  welding. 

That  these  effects  can  be  dissipated  is  shown  by  Fig. 
4,  which  is  a  reproduction  of  a  light  etching  of  a  tire  that 
had  been  welded  and  then  heated  to  a  bright  red  and  air 
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cooled,   by   which   the   strains   were   apparently   relieved. 

Fig.  5  is  a  light  etching  showing  the  depth  to  which 
the  heat  effects  may  penetrate  in  welding  and  Fig.  6 
shows  a  section  of  a  tire  with  a  narrow  rim  of  hard  metal 
produced  by  electric  welding. 

In   the   course   of   the   investigation   one  hundred   and 


heating  increases  the  tensile  strength  of  the  metal  effected 
by  from  5  to  25  per  cent.  It  will  be  seen,  from  the  re- 
productions of  the  photographs  already  referred  to  that 
it  is  probable  that  the  changed  grain  structure  there 
shown,  sets  up  internal  stresses  that  reduce  the  resis- 
tance of  the  section  to  shock. 


Fjg.  3 

forty  drop  tests  were  made  on  sections  of  tires  varying 
in  length  of  span.  These  spans  were  15  in.,  21  in.  and 
36  in.,  depending  on  the  length  of  the  specimen.  The 
tread  was  usually  placed  at  the  bottom  so  as  to  be  in 
tension,  and  the  tests  were  made  with  a  1640- pound  tup 
falling  one  foot  at  the  start.  This  distance  was  grad- 
ually raised  by  one  foot  increments  until  failure  resulted. 
In  this  way  a  series  of  values  were  obtained  which  showed 
the  resistance  of  the  tire  to  shock,  and  whether  it  was 
welded  or  not. 

The  energy  in  foot  pounds  required  to  produce  the 
breaks  for  each  time  were  averaged  and  the  results  have 
been  grouped  and  brought  together  in  the  following  table 
in  order  to  obtain  a  comparison  of  the  effect  of  autog- 
enous welding,  that  is  the  building  up  of  the  flange,  with 
the  unwelded  tire. 

Average  energy  to 

produce  break,   ft. -lb.  Strength, 

r A s  gas  weld 

Thickness               Carbon                     Natural                           '  las  to  natural 

in.                   per  cent.                   conditir.il                      welded  per  cent. 

2.80     0.56     6,150     52.2 

2.54  0.61      11,000 

2.90  0.58  12,600  

2.30  0.68  3,520  2,710  77.0 

3.40  0.63      5,990 

3.46  0.62  26,600  ....  22.5 

1.85*  0.60  5,750  3,280  57.1 

1.83*  0.61  4,100  3,280  80.0 

1.97*  0.62  10,250  2,460  21.9 

1.92  0.72  13,900  5.340  38.4 

2.65  0.59  15.400  6,800  44.2 

2.13  0.59  10.150  5,340  52.7 

3.32  0.61      5,900  36.0 

3.46  0.62  16.400 

1.95  0.50     

3.55  0.46  147,500  14.750 

3.50  0.57  60,000  

Average    48.2 

The  results  of  the  drop  tests  show  that  the  gas  weld- 
ing of  the  flange  reduces  the  resistance  of  the  tire  to 
shock  approximately  50  per  cent  while  as  will  be  seen 
later  from  the  resume  of  the  tension  tests,  this  same  local 


Fig.   4 


As  for  electric  welding  of  the  flanges,  only  three  tire 
sections  were  welded  for  testing  purposes.  These  were 
the  three  that  are  marked  with  an  asterisk  (*)  in  the 
above   table.      The   drop   test   energy   required   to   break 


Figs.  5  and  6 


these  three  specimens  was  4,920,  7,380  and   10,250  foot 
pounds  respectively. 

If  an  average  of  these  results  is  taken,  it  will  show 
an  increase  in  strength  of  about  10  per  cent  above  that 
of  the  three  similar  breaks  of  the  tire  in  the  natural  con- 
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dition  as  given  in  the  tabic.  At  the  same  time,  it  will 
appear  thai  there  was  no  change  in  the  strength  of  the 
tension  test  specimens.  This  is  due  to  the  effect,  already 
noted  that  the  electric  welding  process  produces  only  a 
very  narrow  hard  area,  that  (lid  not  reach  down  to  and 
was  nnt  included  in  that  portion  of  the  metal  from  which 
the  tension  test  specimens  were  obtained,  On  the  other 
hand,  experience  with  other  samples  of  medium  carbon 
steel  has  shown  that  this  narrow  hard  area  has  a  low  re- 
sistance to  vibratory  ■-trains  and  contributes  to  an  early 
failure  of  the  tire. 

Tension  test  specimens  were  cut  from  each  tire  at  the 
points  indicated  on  the  diagram. 

Attention  has  already  been  called  to  the  fact  that  the 


Diagram  Showing   Points  at  Which  Test  Specimens  Were  Cut  From 
Each    Tire 

change  of  grain  structure,  due  to  the  heating  improved 
the  tension  properties  of  the  metal. 

There  were  thirty-nine  tension  tests  made  in  all.  The 
average  of  these  gave  averages  as  follows: 

Points 
X 
Yield  point,  lbs.  per  sq.  in. . .     61,222 
Ultimate   strength,   lbs.    per 

sq.  in 121,851 

Elongation,   per   cent 12.54 

Reduction  of  area,  per  cent.  .      20.43 

There  were  some  wide  variations  in  the  individual  items 
on  which  these  averages  were  based.  For  example :  The 
ultimate  strength  ranged  from  85,200  to  172,000  lbs.  per 
sq.  in.  for  the  point  X,  from  98,800  to  154,300  lbs.  per 
sq.  in.  at  XX.  and  from  100,200  to  132,900  lbs.  per  sq. 
in.  at  Y.  The  respective  ranges  for  the  yield  point  ran 
as  follows : 

At  X  from  39,000  to  106,500  lbs.  per  sq.  in. 
At  XX  "  40.800  "  101.300  "  "  "  " 
At      Y     "     46,800   "     72,200     "       "     "    " 

The  ranges  for  elongation  were : 
At       X  from  1.0  to  22.0  per  cent. 


XX 

52,897 

115.733 
13.78 
20.58 


Y 
56,860 

117,659 
13.45 
21.58 


At  XX 
At      Y 


7.0   "  22.0 
7.0   "  22.5 


The  ranges  for  the  reduction  of  afea  were : 
At       X  from  2.1  to  39.2  per  cent. 


At  XX 

At      Y 


8.6 
8.6 


48.3 
"  45.8 


Carbon  per  cent 

(  lass  A.  Passenger 0.50  to  0.70 

Class  1 '.,  Freight  0.60  to  0.80 

Class   C,  Switching    0.70  to  0.85 

Manganese    not  over  0.75 

Phosphorus   „,,t  over  0.05 

Sulphur    not  over  0.05 

Silicon     0.15  to  0.35 

The  averages  of  the  forty  analyses  that  were  made 
were  as  follows: 

Carbon    0.60     per  cent 

Manganese   0.55     per  cent 

Phosphorus    0.047  per  cent 

Sulphur    0.049  per  cent 

Slllcon    0.23     per  cent 

in  the  individual  items  the  ranges  were: 

Carbon   from  0.30     to  0.74     per  cent 

Manganese    from  0.44     to  0.64     per  cent 

Phosphorus    from  0.035  to  0.066  per  cent 

Sulphur    from  0.038  to  0.06     per  cent 

Silicon    from  0.19     to  0.31     per  cent 

After  a  careful  comparison  of  the  data  obtained  the 
conclusion  was  reached  that  of  nine  tires  for  the  break- 
age of  which  a  cause  is  assignable,  four  broke  due  to 
strains  caused  by  gas  welding,  three  due  to  cutting  the 
retaining  lip  with  gas,  and  two  from  old  flaws. 

The  results  also  show  that  the  gas  cutting  and  both 
the  gas  and  electric  welding  processes  as  applied  to  the 
steel  tires,  thus  far  tested,  set  up  internal  stresses  in  the 
metal,  and  that  these  stresses  lower  the  resistance  of  the 
metal  to  shock  and  contribute  to  the  failure  of  the  tires 
both  while  being  applied  and  in  service. 


The  requirements  as  to  chemical  composition  according 
to  the  specifications  of  the  railroad  are : 


Railroads  Largest  Steel  Buyers  in  1923 

Railroad  consumption  of  steel  again  dominated  all  other 
requirements  in  the  LTnited  States  in  1923.  The  figures 
of  tonnages  absorbed  reveal  the  remarkable  results  of  the 
aggressive  efforts  the  carriers  are  making  to  rehabilitate 
themselves  for  transportation  service.  About  one-third 
of  the  total  output  of  the  steel  works  of  the  country  last 
year  was  applied  to  railroad  purposes. 

Steel  companies  representing  three-fourths  of  total  ca- 
pacity during  1923  shipped  30.78  per  cent  of  their  output 
either  to  railroads  direct  or  for  manufacture  into  railroad 
equipment  or  appliances.  The  amount  is  reported  to  have 
been  6,935,653  tons.  On  this  basis  the  calculated  total 
of  all  steel  shipped  by  all  steel  companies  for  direct  or 
indirect  railroad  consumption  during  1923  was  9,437,235 
tons.  Railroad  consumption  was  66]A  per  cent  larger 
than  in  1922. 

Second  in  the  record  of  consumption  was  the  tonnage 
used  for  structural  purposes,  reflecting  the  great  increase 
in  building  activity  in  1923.  The  approximate  total  wis 
4,.S35,900  tons,  representing  15.77  per  cent  of  the  total 
steel  output  in  the  year. 

Production  of  automobiles  and  trucks  in  1923  was  the 
largest  on  record,  and  consumption  of  steel  in  this  divi- 
sion shows  a  large  gain.  The  amount  was  3,094,100  tons, 
representing  10.09  per  cent  of  the  total  steel  output.  The 
increase  in  tonnage  over  1922  was  approximately  50  per 
cent. 

Consumption  by  oil,  gas  and  water  enterprises  in  1923 
amounted  to  3,314.900  tons,  or  10.81  per  cent  of  the  to- 
tal. The  amount  was  only  220,800  tons  larger  than  the 
steel  that  went  into  motor  car  manufacture. 


The  Compound  Locomotive  in  America 


By    Geo.    L.    Fowler 


The  story  of  the  introduction  of  the  compound  loco- 
motive in  America  is  a  peculiar  one  and  differs  radically 
from  that  relating  to  the  work  done  abroad.  So  radically 
in  fact  that  it  must  have  impressed  European  railroad 
officers  at  the  time  with  a  very  poor  opinion  of  the  pro- 
gressiveness  of  their  brothers  in  the  United  States. 

The  first  compound  locomotive  of  which  there  is  any 
record  was  built  along  in  1868  or  1869  for  the  Erie  Rail- 
road. An  ordinary  eight-wheeled  engine  having  been 
changed  into  a  four-cylinder  compound  at  the  Buffalo 
shops  of  that  company.  It  was  not  a  success  and  was 
soon  reconverted  to  a  simple  machine.  Xo  records  of 
tests  are  available  and  the  bare  statement  of  its  existence 
is  all  that  remains. 

The  real  interest  in  the  development  of  the  compound 
locomotive  began  about  1889,  after  the  work  was  well 
under  way  in  Europe.  The  engines  built  for  the  North- 
ern of  France,  the  State  Railways  of  Hannover,  and  the 
London  and  Northwestern,  had  been  put  into  service  and 
reports  of  coal  savings  of  from  15  to  25  per  cent  caused 
builders  to  look  about  with  the  object  of  gaining  business 
liv  offering  engines  of  the  new  design.  It  is  well  known 
that  the  early  designs  were  protected  by  patents  and  a 
number  of  these  were  offered  to  American  builders.  Few. 
if  any,  sales  were  made,  however,  because  of  the  high 
prices  asked  both  for  the  outright  sales  of  the  patents  and 
for  royalties.  In  fact  one  of  the  builders  here  declined 
the  consideration  of  a  patent  on  the  ground  that  they 
could  build  the  intercepting  valve  of  their  own  design 
complete  for  a  lower  price  than  the  royalty  asked  on  the 
patent  originating  abroad.  Under  these  conditions  there 
was  a  stimulus  among  American  designers  to  patent  com- 
pound locomotive  intercepting  valves  and  other  parts  to 
the  exclusion  of  those  that  had  been  tested  in  Europe. 

It  is  here  that  the  radical  difference  between  the  con- 
ditions surrounding  the  introduction  of  the  compound  lo- 
comotive in  the  United  States  and  Europe  exists.  In 
Europe  the  work  of  designing  and  introduction  was  done 
by  the  railroad  officials.  In  the  United  States  the  work 
was  done  solelv  by  the  locomotive  builders.  In  Europe 
the  railroad  officials  were  anxious  to  secure  the  possible 
savings  that  could  be  obtained  by  the  use  of  the  com- 
pound system  and  devoted  time  and  money  to  the  work- 
ing out  of  these  ends.  In  the  United  States  the  officials 
manifested  an  almost  absolute  indifference  to  the  success 
or  failure  of  the  new  design.  While  they  did  not  block 
the  way,  other  than  by  their  indifference,  they  gave  little 
or  no  assistance  and  manifested  but  scant  confidence  that 
the  "thing  would  work  at  all."  Had  it  not  been  for  the 
persistent  labors  of  a  few  builders  it  is  safe  to  say  that 
the  compound  locomotive  would  not  have  been  intro- 
duced at  all.  Of  course  there  were  some  railway  of- 
ficials who  believed  in  the  tvpe  and  did  what  they  could, 
but  the  great  majority  were  unbelievers. 

The  builders  were  interested  because  it  offered  a  field 
for  the  cultivation  of  a  monopoly.  The  building  of  sim- 
ple engines  of  any  design  was  open  to  the  competition 
of  the  world;  but  the  parts  of  a  compound  locomotive 
could  be  patented  and  a  successful  arrangement  be  so 
protected  as  to  afford  a  practical  monopoly  to  the  de- 
signer. The  result  was,  that  each  and  every  builder  put 
forth  designs  of  his  own  and  succeeded  in  getting  a 
few  orders.  The  leaders  in  the  movement  were  the  Bald- 
win Locomotive  Works,  the  Richmond  Locomotive  Works 
and  the  Schenectady  Locomotive  Works.  The  first  put 
out  a  four-cvlinder' machine  with  a  high  and  low  pres- 


sure cylinder  outside  the  frame  on  each  side  and  the  two 
last  offered  two-cylinder  engines,  with  cylinders  outside 
the  frames. 

These  promoters  evidently  believed  in  their  wares  and 
we  find  their  representatives,  especially  those  of  Baldwin 
and  Richmond  advocating  them  in  season  and  out.  They 
offered  many  inducements  and  their  guarantees  were 
gilt-edged.  But  the  railroads  were  lukewarm.  In  the 
public  meetings  of  the  American  Railway  Master  Me- 
chanics* Association,  the  representatives  of  the  builders 
were  insistent  and  persistent  in  advocating  the  merits  of 
their  system,  while  those  of  the  railroads  gave  a  half- 
hearted assent  to  what  was  said,  an  approval  that  was 
but  little  better  than  open  hostility.  In  private,  true 
sentiments  came  out;  and,  in  the  great  majority  of  cases 
these  were  to  the  effect  that,  while  the  compound  locomo- 
tive might  affect  some  slight  saving  in  fuel  the  other  in- 
creased expenses,  for  repairs,  oil  and  delays  would  more 
than  compensate  for  the  slight  gains,  and  it  would  be 
just  as  well  to  let  someone  else  do  the  experimenting  and 
stick  to  the  simple  engine  in  the  meantime. 

Sometimes,  too,  such  unexpected  ignorance  of  the  prin- 
ciples of  compound  action  would  develop  that  it  would 
prove  and  absolute  check  to  any  progress  in  its  introduc- 
tion. As  an  example  of  an  extreme  case  I  may  quote 
from  a  conversation  between  the  representative  of  a  lo- 
comotive works  and  the  superintendent  of  motive  power 
of  ,uii-  of  the  largest  roads  of  the  country,  at  which  I  was 
present.  The  locomotive  man  was  endeavoring  to  per- 
suade the  superintendent  of  motive  power  to  take  a  com- 
pound locomotive  for  trial  at  no  expense  to  himself,  and 
after  putting  forward  his  best  arguments  as  to  coal  sav- 
ing, economy  of  repairs  and  reliability,  received  this  reply: 

"It  is  useless  to  talk  about  tins  thing,  there  is  nothing 
in  it,  and  we  will  not  try  it.  Xow.  for  example,  what  is 
the  back  pressure  on  your,  high-pressure  cylinder?" 

He  was  told  that  it  was  about  90  lbs.,  when  he  went 
on  : 

"There,  that's  just  it.  that  high  pressure  is  what  kills 
it.  If  you  could  put  a  condenser  between  the  high  and 
low-pressure  cylinders,  as  they  do  in  marine  work,  and 
remove  all  of  that  back  pressure,  there  would  be  some- 
thing in  it.  but  so  long  as  the  engine  must  he  run  with- 
out "such  a  condenser,  I  have  no  use  for  the  compound 
locomotive." 

It  is.  perhaps,  needless  to  add  that  the  advocate  of 
the  compound  locomotive,  realizing  the  uselessness  of 
further  missionary  work  in  that  direction,  was  silent. 

One  more  example  to  emphasize  the  difficulty  attend- 
ant upon  the  introduction  of  the  compound  may  be  found 
in  the  form  of  guarantee  offered  by  one  builder.  It  was 
offered  to  put  in  one  compound  locomotive  in  an  order, 
for  five  hundred  dollars  more  than  the  price  of  a  simple 
engine,  and  to  wait  for  the  payment  of  one-thousand  dol- 
lars of  the  total  amount  until  the  engine  had  saved  five 
hundred  tons  of  coal  over  a  simple  engine  of  the  same 
class  in  the  same  service  as  per  the  records  of  the  railroad 
companv.  At  the  same  time  the  builder  guaranteed  a  coal 
saving  of  15  per  cent,  and  no  extra  cost  for  repairs ;  while, 
if  these  guarantees  were  not  fulfilled  they  stood  ready  to 
remove  the  compound  cylinders  and  replace  them  with 
simple  ones  at  no  expense  to  the  railroad  company.  Yet 
despite  the  favorableness  of  this  offer  it  was  more  than 
difficult  to  persuade  a  railroad  man  to  accept  it.  From 
all  of  which  it  will  appear  that  the  American  railroad 
officer  did  not  stand  forth  as  an  earnest  advocate  of  the 
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compound   locomotive   in   its  early  struggle   for  recogni- 
tion. 

The  period  when  the  discussions  were  the  most  in- 
tense ran  from  about  1891  to  1896.  By  that  time  the 
type  has  established  itself  in  certain  quarters  and  the 
strenuousness  of  the  advocacy  was  somewhat  relaxed. 
To  show  the  progress  in  the  output  of  compound  loco- 
motives the  following  table  compiled  from  the  reports  of 
the  locomotive  companies  may  be  regarded  as  quite  ac- 
curate. According  to  the  reports  the  number  of  com- 
pound  locomotives  built  annually  from  1889  to  1903  were 

as    fellows. 

1889—2  1897—142 

1890—0  1898—348 

1891—100  1899—371 

1892—263  1900—550 

1893—237  1901—669 

1894—38  1902—800 

1895—73  1903_4i0 
1896—195 

This  cannot  be  said  to  be  a  rapid  growth  and  even 
these  few  engines  did  not  all  hold  their  own  as  com- 
pounds but  many  of  them  were  reconverted  to  simple 
machines. 

The  American  railroader  of  that  time  feared  compli- 
cation and  he  would  sacrifice  many  evident  advantages 
for  the  sake  of  securing  that  one  which  he  considered  of 
the  first  importance — simplicity  of  construction.  The  re- 
sult of  which  was  that  the  four-cylinder  compound  loco- 
motive had  reached  a  high  state  of  development  abroad 
before  any  work  was  done  along  the  same  lines  in  the 
United  States.  The  type  had  a  few  advocates,  however, 
and  for  a  few  years  after  1900  it  has  come  to  be  viewed 
with  some  favor,  and  in  1903  there  were  49  examples 
built  and  put  into  service. 

Such  then  is  the  outline  of  the  struggle  to  introduce 
the  compound  locomotive  upon  American  railroads. 

It  would  be  quite  impossible  as  well  as  out  of  place  to 
undertake  a  review  of  all  of  the  types  of  compound  lo- 
comotives that  were  built.  With  the  exception  of  the 
four-cylinder  engine  of  the  Baldwin  Locomotive  Works, 
the  majority  of  builders  confined  themselves,  in  the  early 
days,  to  the  two-cylinder  type.  These  latter  varied  among 
themselves  merely  in  the  form  of  the  intercepting  valve, 
by  which  the  working  of  the  engine  was  converted  at  the 
start  from  simple  to  compound  action  either  automatically 
or  manually  according  to  the  style  of  the  design.  There 
were  a  few  tandems  built,  but  thev  were  so  few  as  to  lie 
almost  beyond  the  pale  of  consideration. 

Mention  has  already  been  made  of  the  engines  put  out 
by  the  works  of  the  Baldwin,  Richmond  and  Schenectadv 
Locomotive  Works.  The  first  was  a  four-cylinder  ma- 
chine with  the  piston  rods  of  both  the  high  and  low  pres- 
sure cylinders  on  a  side,  taking  hold  of  the  same  cross- 
head,  and  operated  by  a  single  valve. 

The  valve  was  of  the  piston  type  and  was  worked  by 
the  Stephenson  link  as  were  all  other  compounds,  with 
very  few  exceptions. 

The  Richmond  and  Schenectady  engines  differed  only 
in  the  form  of  their  intercepting  valves.  Each  of  the  en- 
gines were  arranged  to  start  as  a  simple  engine  and  to 
run  in  that  condition  indefinitely  or  to  be  converted  to 
compound  action  either  manually  or  automatically  at  the 
will  of  the  engineer. 

A  number  of  designs  of  four-cylinder  machines  were 
brought  out,  they  had  cranked  axles  and  one  set  of  cyl- 
inders inside  the  frames,  and  then  came  that  epoch-making 
locomotive  built  for  the  Baltimore  &  Ohio  R.  R.,  the  Mal- 
let compound  that  at  the  time  was  the  heaviest  locomo- 
tive in  the  world. 

In  regard  to  the  operation  of  compound   locomotives 


it  was  shown  by  repeated  tests  that  there  was  invariably 
a  saving  of  coal.  This  ran  from  10  to  35  per  cent  ac- 
cording to  the  condition  of  the  locomotives  competing. 
An  average  of  from  18  to  20  per  cent  is  not  far  from 
what  might  have  been  expected  with  locomotives  in  fair 
running  condition  and  at  work  in  ordinary  every  day 
service.  There  was  a  variation  of  opinion  as  to  whether 
the  repairs  were  more  on  the  compound  than  on  the  sim- 
ple engine  but  the  probability  is  that  there  was  not  much 
difference  between  the  two. 

The  growth  of  the  cylinders  on  the  American  engines 
was  so  rapid  during  the  period  of  this  development  and 
that,  in  order  to  keep  pace  with  this  growth,  the  low- 
pressure  cylinders  of  the  two  cylinder  compound  had  to 
lie  made  abnormally  large,  rising  to  a  diameter  of  36 
inches  in  some  instances.  This  not  only  rendered  the 
proper  designing  of  the  reciprocating  parts  very  difficult 
but  widened  the  engine  out  to  the  full  limits  of  the  clear- 
ances of  the  permanent  way.  The  result  was  that  it  was 
necessary  to  call  a  halt  in  the  increase  of  cylinder  diame- 
ters and  look  for  other  means  to  meet  the  demands  for 
an  increase  of  power.  This  was  done  by  doubling  the 
number  of  cylinders  and  the  establishment  of  the  four- 
cylinder  machine  with  crank  axles.  Illy  disposed  as  was 
the  sentiment  of  the  railroad  community  to  the  acceptance 
of  the  increased  complication  involved;  the  advantages  in 
coal  consumption  and  balance  were  so  evident,  especially 
in  the  case  of  the  fast  express  service,  that  type  at  one 
time  seemed  likely  to  gain  a  firm  foot-hold. 

To  be  sure,  it  was  never  extensively  introduced  but 
after  1900,  a  number  were  built. 

Taken  as  a  whole  the  railroad  community  may  be  said 
to  have  been  converted  from  the  position  of  mild  re- 
sistance and  open  opposition  to  the  introduction  of  the 
compound  locomotive,  to  an  acceptance  of  its  good  points, 
an  appreciation  of  its  merits  and  a  desire  to  try  it. 

Then  just  as  the  compound  locomotive  seemed,  in  the 
eyes  of  its  advocates,  to  be  settling  itself  in  the  saddle 
and  was  expected  to  stand  or  fall  on  the  record  of  its  own 
performances,  we  began  to  receive  rumors  of  a  rival  in 
the  form  of  superheated  steam. 

These  early  rumors  came  at  a  time  when  the  acceptance 
of  the  compound  locomotive  seemed  assured,  after  the 
struggle  that  had  been  made  against  the  reluctance  of  rail- 
road officials. 

There  was  always  much  uncertainty  as  to  the  value 
of  the  compound,  for  there  was  the  added  first  cost,  and 
the  probability  of  added  maintenance  charges  to  be 
weighed  against  the  possible  coal  saving. 

Then  the  superheater  seemed  to  more  than  rival  the 
coal  saving  of  the  compound  until  it  finally  drove  it  from 
the  market  with  the  exception  of  the  Mallet  which  has 
increased  in  numbers  far  beyond  the  wildest  expectation 
of  its  designers  at  the  start. 

Whether  the  compound  other  than  as  a  Mallet  will  rise 
again  from  the  ashes  of  defeat  in  its  competition  with  the 
superheater,  is  a  matter  for  the  future  to  decide,  and  al- 
ready as  indicated  in  the  Decembr  1923  issue  of  this 
paper,  a  vigorous  attempt  is  to  be  made  to  bring  about 
such  a  revival. 


15.2rf   Locomotives  Need  Heavy  Repairs 

The  railroads  on  December  15  had  10,873  locomotives, 
or  16.9  percent,  of  their  ownership,  in  need  of  repair, 
according  to  the  American  Railway  Association.  This 
was  an  increase  of  301  since  December  1 . 

Of  the  total  number  9.804,  or  15.2  percent.,  were  in 
need  of  heavy  repair,  an  increase  of  227,  compared  with 
the  number  in  need  of  such  repair  on  December  1.  There 
were  also  1.069.  or  1.7  percent.,  in  need  of  light  repair  on 
December  15,  74  locomotives  more  than  on  December  L 


Shop  Kinks 


Tools  for  Facilitating  Shop  Work  Developed  on  the  Chesapeake  &  Ohio  Ry. 

Special  Tools  for  Reclaiming  Cylinders 


Considerable  trouble  has  been  experienced  on  certain 
types  of  heavy  locomotives  with  the  cracking  of  internal 
steam  pipes  or  passages  of  the  cylinders.  As  these  pas- 
sages are  usually  well  down  in  the  interior  of  the  cylinder 
casting,  it  is  often  very  difficult  if  not  impossible  to  get 
at  the  crack  in  order  to  weld  it.  With  cylinders  costing 
what  they  do  today,  it  is  an  expensive  thing  to  discard 
an  otherwise  perfectly  good  cylinder  for  a  small  crack 


feet  have  a  total  spread  of  16^4  in.  and  are  drilled  with 
\y%  in.  by  3  in.  slotted  holes  spaced  \2y2  in.  from  center 
to  center.  This  gives  sufficient  leeway  to  permit  the  feet 
to  be  slipped  over  the  steam  pipe  studs  and  be  thus  bolted 
fast  to  the  cylinder,  without  removing  from  the  smoke- 
box. 

The  boss  or  nut  A  that  is  welded  in  with  the  base  is 
cut  with  10  threads  to  the  inch  to  take  the  feed  sleeve  B. 
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that  does  not  impair  its  strength  in  the  least,  but  which 
renders  it  useless  for  further  service. 

In  order  to  avoid  this  waste,  a  method  of  cylinder  re- 
clamation has  been  developed  on  the  Chesapeake  &  Ohio 
Railway,  and  tools  made  for  the  execution  of  the  work 
that  are  worthy  of  careful  attenion. 

The  principle  upon  which  the  repairs  are  made  is  that 
of  substituting  a  wrought  iron  pipe  for  the  original 
cast  passage  and  placing  it  inside  of  the  same. 

To  do"  this  both  ends  of  the  passage  are  bored  out  to 
fit  the  pipe  and  the  latter  is  put  in  place  and  then  rolled 
out  to  make  a  steam  tight  joint.  In  this  the  flanges  for 
"bolting- the  smoke  box  steam  pipe  are  not  disturbed,  and 
the-  studs  for  the  same  are  used  for  holding  the  boring 
tool  in  place  while  the  work  is  being  done. 

The  base  of  the  device  A  is  made  of  1  in.  by  4  in.  flat 
steel  with  a  nut  5V2  in.  long  welded  into  its  center.    The 


This  sleeve  has  a  bearing  at  the  bottom  against  a  shoulder 
on  the  spindle  C.  At  the  top  the  feeding  handles  F  are 
screwed  into  a  collar  G  which  is  fastened  to  the  sleeve, 
and  by  which  it  is  turned. 

The  interior  of  the  sleeve  is  bored  out  smooth  to  re- 
ceive and  serve  as  a  bearing  for  the  spindle  C.  The 
latter  has  an  enlargement  at  the  lower  end  4^  in.  in 
diameter  and  3J4  in-  deep,  which  serves  as  a  tool  holder. 
It  is  drilled  to  a  diameter  of  J4  in.  for  the  tool  and  tapped 
for  a  $4,  in.  set  screw  to  hold  the  same.  There  is  an  en- 
larged portion  2^4  in.  in  diameter  at  the  bottom  which 
forms  the  shoulder,  already  referred  to,  against  which 
the  sleeve  B  has  its  bearing.  The  spindh  is  turned  to  a 
diameter  of  1^4  in.  for  a  length  of  llj^  in.  The  upper 
ljHs  in.  of  this  cylindrical  portion  is  cut  with  12  threads 
to  the  inch  to  take  the  bearing  washer  D  and  the  nut  E, 
the  latter  being -pinned  to  the  spindle  to  prevent  unscrew- 
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tag.  Finally  the  upi>er  6  in.  of  length  of  the  spindle  is 
turned  to  a  No.  4  Morse  taper  to  fit  the  socket  of  the 
air  motor  that  is  used  to  drive  the  tool. 

This  spindle  with  the  attachments  as  described  above 
is  used  for  boring"  out  the  steam  pipe  extension.  For 
lxiring  out  the  old  steam  passages  in  the  cylinders  an 
extension  bar  of  the  same  construction  is  used.  The 
difference  consists  solely  in  the  length:  the  threaded  por- 
tion of  the  feed  sleeve  B.  being  21  ~/%  in.  long  instead  of 
in. 

The  method  of  using  the  device  is  to  first  bolt  it  in 
place,  and,  then  after  the  cutting  tool  has  been  set,  drive- 
it  with  an  air  motor  and  feed  into  the  work  by  hand. 

After  the  boring  has  been  completed,  it  is  well  to  make 
a  wooden  template  of  thin  material  of  the  shape  of  the 
steam  pipe  extension  as  shown  by  the  sketch.  When  the 
pipe  has  been  cut  and  fitted  in  place,  it  is  rolled  out 
against  the  bored  out  portions  to  make  a  steam  tight 
joint.  A  specially  designed  roller  is  used  for  the  bottom 
of  the  steam  pipe  extension. 

This  consists  of  a  body  //,  which  is  bored  for  the 
three  rollers.  The  spaces  so  bored  are  on  a  circle  of  3  '4 
in.  in  diameter,  and  are  themselves  1?4  in.  in  diameter. 
The  rollers  have  a  diameter  of  l}/>  in.  The  rollers  lie 
loose  in  these  sockets  and  are  held  in  place  by  the  ring 
L  which  is  fastened  to  the  body  H  by  three  jMs  in. 
machine  screws.  The  body  is  3  15/16  in.  long  and  the 
ring  is  Sjj  in.  thick.  The  body  also  carries  a  guard  I 
to  retain  the  apparatus  in  place  and  this  is  held  by 
a  collar  K  which  is  pinned  in  place.  The  taper  of  the 
hole  runs  from  1  15/16  for  the  outer  end  of  the  body  to 
1%  for  the  ring. 

There  are  three  pins  for  this  roller.  The  tapered  por- 
tion is  6%  in.  long  and  is  made  with  a  taper  of  */>  in. 
in  12  in.  and  the  small  end  marked  A  is  1  7/16  in.,  lJ/2 
in.  and   l?s   in.   in  diameter  repectively. 

A  special  roller  is  also  used  for  the  by-pass  connection 
which  is  inserted  and  rolled  to  fit.  It  is  of  essentially  the 
same  construction  as  that  already  described.  The  differ- 
ence lies,  for  the  most  part  in  the  dimensions.  The  sockets 
for  the  rollers  are  bored  to  a  diameter  of  %  in.  and  the 
rollers  are  ?4  in.  in  diameter  and  1  in.  long.  Instead  of 
using  three  pins  to  force  out  the  rollers  consecutively,  a 
single  pin  10  in.  long  with  a  taper  of  *i  in.  in  12  in.  is 
used. 

A  third  roller  is  used  for  rolling  out  the  relief  valve 
connection.  In  this  the  rollers  are  \y%  in.  long  and  are 
set  at  an  inclination  of  3/32  in.  with  the  axi~  of  the 
body.  A  single  expanding  pin  is  used,  which  has  a  length 
of  taper  of  2  in.,  a  taper  of  Y%  in.  in  12  in.  and  a  diameter 
of  Yz  in.  at  the  small  end. 

Special  taps  and  reamers  are  also  provided  for  mak- 
ing the  tallow  pipe  and  relief  valve  connections.  The 
tap  for  the  relief  valve  is  simply  a  2  in.  pipe  tap  with 
a  shank  5  in.  long.  There  is  a  plain  fluted  reamer  of  12 
flutes  10^6  in.  long  with  a  taper  of  J^  in.  in  12  in.  and 
\y&  in.  in  diameter  at  the  small  end,  and  a  combination 
tap  and  reamer.  In  this  the  tap  is  tapered  and  has  a 
length  of  3V$  in.  It  is  1  7/16  in.  in  diameter  %  in. 
from  the  small  end  and  is  cut  to  12  threads  to  the  inch. 
There  is.  then,  a  gap  of  1  in.  followed  by  a  reamer  3  in. 
long;  both  tap  and  reamer  being  on  a  taper  of  y2  in  in 
12  in. 

The  salvaging  of  cylinders  by  this  process  has  been 
very  successful  and  there  have  been  no  failures  after- 
wards. As  to  the  saving  to  be  effected  by  such  work- 
each  engineer  can  judge  for  himself.  It  costs  from 
S?0.00  to  $60.00  to  salvage  a  cylinder  by  this  process 
and  this  is  to  be  considered  as  the  offset  against  a  new 
cylinder. 


Driving:    Mechanism    Air   Valve  Setting   Machine 

The  Chesapeake  &  Ohio  have  two  types  of  driving 
mechanisms  for  turning  the  wheels  when  setting  the 
valves.  One  is  the  old  hand  operated  device  with  the 
shoes  A  resting  on  the  rails,  and  carrying  the  roller- 
bearing  shafts,  which  are  drawn  together  by  the  units,  on 
the  connecting  bolts,  until  the  wheels  are  lifted  clear  of 
the  rails.  The  main  driving  shaft  B  is  then  turned  by 
the  usual  ratchet  with  the  lever,  and  may  be  driven  in 
either  direction  by  throwing  the  pawl. 

But,  as  hand  turning  is  a  slow  process,  an  air-driven 
device  has  been  designed  and  put  into  successful  opera- 
tion. It  is  driven  by  an  air  motor  through  a  worm  and 
gear,  so  that  the  wheels  may  be  rapidly  revolved. 

There  are  two  built-up  end  pieces  C,  each  made  of 
two  pieces  of  steel  of  the  shape  shown,  bolted  together. 
They  are  each  bored  to  2  in.  in  diameter  to  take  the  boss 
of  the  worm  wheel  which  thus  serves  as  a  journal  for 
the  latter.  At  the  top  the  two  valves  are  bored  on  the 
dividing  line  to  receive  the  brass  bushing  D  which  serves 
as  a  bearing  for  the  worm  shaft  E.   The  two  end  pieces  C 
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are  held  together  by  the  flat  bar  F  of  js  in.  by*  3  in.  steel, 
which  has  a  slotted  hole  7  in.  long  at  each  end,  by  which 
the  distance  between  the  end  pieces  can  be  adjusted. 

The  worm  shaft  E  is  cut  down  from  a  diameter  of 
l;s  in.  to  \y2  in.  at  each  end  to  form  the  journals.  At 
one  end  this  reduction  extends  back  for  a  distance  of 
18  in.,  and  is  cut  with  a  3/16  in.  by  y>  in.  keyway.  A 
gib  key  is  let  into  the  worm,  and  this  slides  in  the  key- 
way.  So  that  when  the  distance  between  the  end  pieces 
is  adjusted  by  means  of  the  bar  F,  the  shaft  E  auto- 
matically adjusts  itself  to  the  change  by  sliding  to  and  fro 
in  the  left  hand  worm  gear.  At  the  other  end  the  shaft 
terminates  in  a  No.  4  Morse  taper  drill  shank,  by  which 
the  connection  to  the  air  motor  is  effected. 

The  worm  gear  was  originally  made  of  solid  cast  iron. 
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But  the  wear  was  such  that  it  has  been  changed  and  now 
is  made  with  a  steel  center  and  a  bronze  rim  rivetted  in 
place.  This  rim  alone  is  replaced  when  worn.  It  is  8% 
in.  in  diameter  at  the  pitch  circle  and  is  cut  with  fifty-one 
teeth  having  a  circular  pitch  of  yi  in.  The  hole  at  the 
center  of  the  gear  is  1%  in.  square  and  is  made  to  fit 
over  the  squared  ends  of  the  roller  shafts  of  the  ordinary 


rier  is  a  pressure  knob  or  plunger  (4)  which  is  forced 
into  the  cavity  containing  the  balls  when  the  carrier 
reaches  a  point  near  the  bottom  of  its  travel.  When  this 
plunger  pushes  upward  it  displaces  the  balls  forcing  them 
against  the  valve  discs  producing  a  uniform  pressure.  In 
this  way  the  discs  are  forced  against  their  seats  no  matter 
what  wear  has  occurred.    Regardless  of  whether  the  valve 
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turning  mechanism.  When  these  have  been  placed  in 
position  and  drawn  together  so  that  the  wheels  are  clear 
of  the  rails,  the  centers  of  the  worm  gears  are  adjusted 
to  suit ;  they  are  slipped  over  the  squared  ends  of  the 
shaft,  and  the  whole  is  ready  for  operation. 


The  Nathan  Compensated  Blow-Off  Valve 

To  eliminate  trouble  due  to  leaky  blow-off  valves  and 
to  reduce  blow-off  valve  maintenance  the  Nathan  Manu- 
facturing Company  of  New  York  has  developed  a  new 
type  of  compensated  valve  that  provides  absolute  and  last- 
ing tightness  of  the  valve  and  practically  eliminates  re- 
pairs and  replacements. 

In  the  usual  type  of  blow-off  valve  slight  uneven  wear 
on  either  the  valve  disc  or  seat  results  in  leakage  and 
necessitates  replacement.  This  is  entirely  eliminated  with 
the  Nathan  Compensated  Valve  as  any  unevenness  of 
wear  is  entirely  compensated  for  and  the  valve  will  re- 
main tight.  Moreover  it  does  not  depend  on  the  action  of 
steam  or  fluid  pressure  to  keep  it  tight. 

This  valve  is  opened  and  closed  in  the  same  manner  as 
the  ordinary  gate  valve.  Instead  of  a  wedge  action,  how- 
ever, the  valve  discs  are  forced  outward  against  their  seats 
by  a  uniform  pressure  produced  by  small  steel  balls  or 
shot.  The  action  of  the  shot  within  the  cage  is  similar  to 
the  action  of  the  fluid  in  which  the  pressure  is  exerted 
uniformly  over  the  face  of  the  discs  regardless  of  their 
inclination  or  shape.  These  steel  balls  are  made  of  non- 
corrosive  steel  and  are  placed  in  the  cavity  of  the  carrier 
(2)  within  the  body  of  the  valve.  This  carrier  also  sup- 
ports the  two  valve  discs.  The  carrier  is  raised  and  low- 
eied  by  means  of  the  valve  spindle  (5)  which  is  threaded 
into  the  cap  of  the  valve  (6).    At  the  bottom  of  the  car- 


disc  seats  are  inclined  to  the  right  or  to  the  left,  or  up- 
ward or  downward,  and  even  if  it  is  different  on  the  two 
faces,  the  uniform  pressure  on  the  valve  discs  will  com- 
pensate for  this  and  the  valve  will  remain  tight. 

The  Nathan  Compensated 
Blow-off  Valve  is  built  with 
threaded  ends  or  with  a  flange 
connection  for  one  side.  Its 
ronstruction  throughout  is  very 
simple  and  parts  may  be  re- 
placed with  ease.  The  outlet 
of  the  valve  is  tapped  for  the 
attachment  of  pipe  and  hose  to 
remove  the  material  blown 
from  the  boiler.  When  fully 
open  the  carrier. and  the  discs 
are  raised  into  a  space  within 
the  body  of  the  valve  forming 
a  straightway  for  the  dis- 
charge of  material.  On  ac- 
count of  the  discharge  across 
the  opening,  scale  will  be 
washed  through  the  valve,  yet 
even  if  a  scale  does  remain  in 
the  bottom  of  the  valve  it  can 
not  interfere  with  the  closing 
of  the  valve  nor  the  forcing  of 
the  discs  against  the  seat. 

The  tightness  of  the  valve  is 
independent  of  the  action  of 
the  steam  or  other  fluid  and 
depends  merely  on  the  force 
with  which  the  plunger  or 
pressure  knob  is  driven  in  the 
cavity  filled  with  shot. 
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The  universal  joint  at  the  top  of  the  spindle  is  fur- 
nished when  it  is  desired  to  control  the  blow-off  valve 
from  the  cab  or  the  running  board,  hut  a  handle  may  be 
supplied  if  an  .extension  is  not  needed. 


New  Oil  Cup  for  Guides  and  Valve  Stems 

By  maintaining  a  uniform  oil  feed  while  the  engine  is 
in  motion,  providing  for  easy,  quick  filling,  preventing 
loss  of  oil  cup  cover  and  preventing  entrance  of  dirt  into 
the  oil  reservoir  when  removing  the  cover  for  filling  the 
Nathan  Oil  Cup  recently  introduced  by  the  Nathan  Manu- 
facturing Company  of  New  York  fill  a  very  definite  need. 

Uniform  feed  is  controlled  and  maintained  by  the 
spindle  (2)  much  in  the  usual  manner  except  this  spindle 
is  made  slightly  oversize  and  slotted.  This  oversize,  to- 
gether with  the  spring  under  the  winged  cap  creates  suffi- 
cient friction  to  preclude  all  possibility  of  the  spindle  turn- 
ing due  to  vibration.  The  uniformity  of  oil  feed  once  the 
spindle  is  set  is  assured. 

By  the  method  of  securing  the  cover  to  the  body  of  the 
oil  cup  ease  of  filling  is  secured  yet  the  cover  cannot  be 
lost  off  or  dirt  get  into  the  oil.  This  cover  (3)  swings 
in  either  direc- 
tion around 
fixed  cup  ( 5 ) 
by  p  r  e  s  s  i  n  g 
against  the 
projecting  fin 
on  the  back. 
When  swung 
away  from 
closed  position 
a  liberal  open- 
ing is  exposed 
for  filling  the 
cup.  When  the 
cover  is  re- 
turned  to 
closed  position 
it  is  caught  by 
means  of  a  clip 
and  positively 
locked  against 
opening.  The 
cover  in  Qpen- 
ing  slides  over 
the  finished 
surface  of  the 
top  of  the  oil 
cup  body  thus 
any    dirt    that 


Mutual  Life  and  Accident  Insurance  Association.  Ac- 
cording  to  the  table,  the  average  engineer  of  28  may  count 
on  living  until  he  reaches  the  age  of  69. 

This  is  said  to  be  the  first  time  that  a  "life  table"  has 
been  prepared  and  published  from  adequate  data  for  a 
specific  American  industry. 

Despite  the  hazards  of  the  engineer's  calling,  insurance 
figures  show  a  substantial  decline  in  mortality  among  men 
in  that  occupation  during  the  past  ten  years.  Between 
the  ages  of  31  and  55,  the  declines  ranged  from  32  to  44 
percent.  Beyond  the  age  of  55,  the  figures  varied  but 
this  reflected  the  small  number  exposed  to  risk. 

A  decline  in  the  accident  death  rate  from  318  per  100,- 
000  in  1912,  to  167  per  100,000  in  1922,  show  how  great 
has  been  the  improvement  in  safety  provisions  for  the 
operating  personnel  of  American  railroads  and  accounts 
for  a  large  part  of  the  saving  in  mortality  at  the  age  range 
from  31  to  55  years,  according  to  the  insurance  report. 

Offsetting  the  drop  in  the  accident  death  rate,  there 
was  noted  an  increase  in  the  mortality  rate  for  organic- 
heart  disease,  cerebral  hemorrhage  and  apoplexy. 
Kright's  disease  showed  a  decrease  of  36  percent,  for 
locomotive  engineers  during  a  given  period  as  compared 
with  a  decrease  of  23  percent,  for  males  in  the  general 
*j)opulation. 


Cup   for   Guides   and    Valve   Stems 


might  adhere  to  it  is  wiped  off  on  the  outside  of  the  cup. 
The  cover  cannot  be  removed  without  first  removing  the 
spindle  and  it,  therefore,  cannot  be  lost  in  service. 

To  fill  and  regulate  this  oil  cup  does  not  require  the 
removal  of  a  single  part. 

Malleable  iron  is  used  in  the  manufacture  of  the  Nathan 
Oil  Cup  because  of  its  lower  cost  and  less  likelihood  of 
being  removed  from  standing  locomotives  in  yards  or 
roundhouses.  All  parts  are  made  interchangable  and  care- 
fully inspected. 

The  Nathan  Oil  Cup  is  economical  in  first  cost,  reliable 
and  durable  in  service  and  economical  in  the  use  of  oil. 


Westinghouse  Brake   Adopted  for  European 
Railways 

An  international  commission,  composed  of  representa- 
tives of  France,  Belgium,  Crfeat  Britain,  Greece,  Ru- 
mania, Yugoslavia,  and  Czechoslovakia,  has  adopted  the 
Westinghouse  triple  "L"  valve  Brake  as  the  standard  con- 
tinuous brake  system  to  be  used  in  European  countries. 
This  action  was  in  accordance  with  Article  370  of  the 
treaty  of  Versailles,  by  which  Germany  undertook  to  in- 
troduce on  freight  trains  a  continuous  brake  of  a  type 
\  which  might  be  adopted  by  the  victorious  powers  within 
10  years  following  the  adoption  of  the  treaty. 

The  delegate  from  Yugoslavia,  inventor  of  a  system 
of  brakes  widely  used  in  that  country,  opposed  the  adop- 
tion of  a  uniform  brake  system.  He  was  supported  by 
the  Czecho-Slovak  delegate,  who  claimed  that  the  changes 
required  in  his  country  would  cost  400,000,000  francs, 
an  expenditure  which  his  country  was  unwilling  to  un- 
dertake. 

The  Westinghouse  brake  stood  extensive  and  exhaus- 
tive tests  by  the  French  commission  appointed  to  con- 
sider the  type  of  brake  most  suitable  for  use  on  French 
cars,  and  received  the  commission's  unanimous  approval. 
As  a  result,  this  system  has  been  adopted  by  the  interna- 
tional commission,  with  the  proviso  that  the  countries  in- 
volved are  free  to  adopt  any  brake  which  can  be  used 
contemporaneously  with  the  Westinghouse  brake.  It  is 
maintained  that  the  use  of  a  variety  of  brakes  as  agreed 
upon  is  an  improvement  over  existing  conditions,  but  that 
the  several  systems  will  be  more  expensive  to  maintain 
than  a  single  system. 


The  Average  Life  of  Locomotive  Engineers 

That  the  locomotive  engineer  is  as  long  lived  as  the 
average  American  in  spite  of  his  hazardous  occupation  is 
shown  by  a  "life  table"  recently  prepared  by  the  statistical 
division  of  the  Metropolitan  Life  Insurance  Company 
from    figures    compiled    by    the    Locomotive    Engineers 


1924  Brussels  Commercial  Fair 

The  Fifth  Commercial  and  International  Brussels  Fair 
will  be  held  from  April  1  to  April  16,  1924.  The  four 
preceding  fairs  have  proved  conclusively  the  indispensa- 
ble usefulness  of  this  organization. 

The  Brussels  Samples  Fair  is  entirely  and  solely  de- 
voted to  industry  and  commerce:  it  is  not  a  commercial 
enterprise,  and  the  price  at  which  it  rents  its  worldwide 
publicity  is  lower  than  the  cost  of  local  advertising: 
frs.  1050  (about  $50.00)  is  the  maximum  rent  for  a  stand 
of  12  square  yards,  entirely  decorated  and  furnished. 


Snap  Shots — By  the  Wanderer 


There  is  an  old  story  of  the  days  of  the  introduction 
of  the  Wootten  boiler,  that,  on  one  occasion,  when  an 
engine  ran  out  of  coal,  the  enginemen  loaded  the  tender 
with  cinders  and  went  on  his  way  undisturbed  except  by 
the  delay  caused  by  the  time  consumed  in  the  loading. 
The  story  seems  good  enough  and  plausible  enough  to  be 
true,  if  we  accept  a  statement  recently  made  by  the  super- 
intendent of  motive  power  of  one  of  the  anthracite  roads 
to  the  effect  that  investigations  have  shown  that  about 
four  per  cent  of  their  fuel  is  wasted  in  sparks  and  cin- 
ders. Of  course  this  does  not  include  the  waste  from 
hot  gases. 

It  has  also  been  found  that  the  sparks  and  cinders  have 
a  calorific  value  of  about  two-thirds  the  same  quantity 
of  coal. 

The  moral  is  the  old  one,  with  which  every  locomotive 
man  is  familiar  that  the  variables  due  to  smokestack 
wastes  will  more  than  counterbalance  any  minor  saving 
that  may  be  made  by  improved  appliances. 


Speaking  of  the  coal  consumption  on  the  anthracite 
roads,  naturally  draws  atention  to  the  variety  of  coal 
used.  Pocahontas  is  generally  conceded  to  be  the  best 
steam  coal  that  is  mined  in  this  country.  With  about  15 
per  cent  of  volatile  matter,  nearly  or  quite  80  per  cent 
of  fixed  carbon  and  a  little  more  than  4  per  cent  of  ash, 
we  have  a  fine  combination  that  is  observing  of  due  re- 
spect. From  this  fine  combination  we  drop  down  through 
the  various  grades  of  Thacker,  Pittsburgh,  Ohio,  and 
Illinois  coals  until  we  reach  the  young  lignites  of  the 
far  west.  The  wonder  is,  with  these  variations  we  can 
make  any  approach  to  standard  practice  or  standard  ap- 
pliances. 

It   has   just  been  suggested   that  the   Interstate  Com- 
merce Commission  establish  a  fixed  ratio  between  oil  and 
coal,  for  the  reports  of  the  oil  burning  roads.    The  estab- 
lishment  of   such   a    ratio   would    be    very   easy   if   they 
would  say  what  coal  and  what  oil.      If  we  should  pick 
upon  Rak'ersfield  oil  and  Pocahontas  coal  we  would  prob- 
ably have  a  ratio  that  would  be  very  misleading  to  those 
who  were  using  Oklahoma  oil  and  Illinois  coal.    We  can 
say  of  coal  as  Macbeth  said  of  dogs  and  men : 
"Ay,  in  the  catalogue  ye  go  for  men  ; 
"As  hounds  and  grey  hounds,  mongrels,   spaniels,  curs, 
"Shoughs,  water-rugs  and  demi-wolves  are  clept 
"All  by  the  name  of  dogs:  the  valued  file 
"Distinguishes  the  swift,  the  slow,  the   subtle, 
"The  housekeeper,  the  hunter,  every  one 
"According  to  the  gift  which  bounteous  nature 
"Hath  in  him  closed,  whereby  he  does  receive 
"Particular  addition,  from  the  bill 
"That  writes  them  all  alike,  and  so  of  men. 

And  so  likewise  of  coal. 
As  dust  and  buckwheat,  pea,  nut  and  culm, 
Egg,  stove  and  run-of-mine  are  clept 
All  by  the  name  of  coal ;  the  valued  file 
Distinguishes  the  lump,  the  Pittsburgh  and  Pocahontas, 
The  high  steam  and  coking  coals,  every  one 
According  to  the  heat  which  bounteous  nature 
Hath  in  it  stowed,  whereby  it  does  receive 
Particular  additions  in  the  bills 
That  writes  them  all  alike." 

So  while  it  may  be  an  easy  thing  to  ask  that  a  ratio 
be  fixed  between  oil  and  coal.  We  ask  at  once,  what  oil  ? 
What  coal?     How  used  and  where? 


new  to  his  place  that  he  has  never  read:  "Engine  failed 
because  of  poor  coal,"'  or  "No — lost  thirty  minutes  be- 
cause of  poor  coal"?  Don't  we  know  that  the  kind  of 
coal  is  a  controlling  factor  in  engine  drafting?  Perhaps 
a  little  story  may  illustrate  the  point. 

Many  years  ago  when  the  extension  front  had  full 
swing'  in  locomotive  design  and  our  machines  were  made 
to  look  like  monster  pouter  pigeons,  we,  too,  were  caugnt 
m  the  swirl;  but  could  not  make  it  work.  We  followed 
recommended  plans  but  the  fires  refused  to  burn,  the 
boilers  failed  to  steam  and  trains  went  haltingly  over  the 
road. 

Then  we  had  a  visitor  who  told  us  how  finely  the  ex- 
tension front  worked  with  him.  We  told  our  woes  and 
he  sent  us  prints  of  his  arrangement.  We  copied  it,  but 
it  would  not  work.  So  we  readjusted  the  diaphragm, 
rearranged  the  netting ;  did  a  little  tinkering  with  the 
height  of  the  exhaust  nozzle,  and  so  before  long  had  ex- 
tension fronts  that  were  working  with  the  best  of  them. 
How  good  that  was  the  old  timers  are  best  prepared  to 
say. 

Then  came  another  man  with  a  tale  of  woe,  much 
lunger  and  more  lugubrious  than  our  own  had  been.  We 
showed  him  what  we  had  done  and  told  of  our  experi- 
ences. "Now,  I  will  copy  you,"  he  said.  He  did,  and 
landed  just  where  we  had  been.  His  engines  were  not 
all  that  they  should  be. 

Then  he  began  the  tinkering  as  we  had  done,  and  by 
making  changes  here  and  there  achieved  success. 

Now  why  was  this  when  our  engines  were  nearly 
all  alike?  Simply  coal.  The  man  who  tried  to  help  us 
out  was  burning  Pittsburgh.  We  were  using  Hocking 
Valley  and  the  man  we  tried  to  aid  was  firing  Illinois. 

So  I  say  again,  on  what  are  we  to  base  the  coal-oil 
ratio?     Who  can  say? 


To  change  the  subject,  I  saw  a  curious  case  of  mis- 
applied care  in  a  passenger  car  the  other  day.  The  bell 
cord  came  in  over  the  center  of  the  door  and  then  ran 
out  and  along  the  base  of  the  monitor  roof.  The  car- 
riers at  the  ends  were  provided  with  rollers  that  were 
set  horizontally,  as  was  perfectly  proper  in  order  to  take 
the  side  pull  caused  by  the  change  in  the  direction  of 
the  cord.  But  all  the  others  were  put  in  the  same  posi- 
tion though  the  motion  of  the  cord  through  diem  was 
straight  and  it  rested  on  the  bottom.  The  rollers  were, 
of  course,  inoperative,  and  the  cord,  which  was  in  almost 
constant  use,  was  wearing  itself  out  and  a  nice  little  groove 
into  the  metal  of  the  fitting. 

It  was  a  case  of  thinking,  but  not  thinking  enough,  like 
the  cartoonist  of  a  comic  weekly  paper  that  recently  rep- 
resented the  good  Ship  of  State  sailing  along  under  skill- 
ful pilotage  with  a  bright  port  light  in  the  starboard  rig- 
ging, a  fact  that  spoke  volumes  for  the  skill  but  mighty 
little  for  the  care  and  judgment  of  the  pilot. 

The  moral  of  which  is  that,  when  you  think,  there  is 
no  objection  to  thinking  quickly,  provided  only  you  think 
enough. 


We  all  know  that  the  kind  of  coal  is  no  mean  factor 
in  every  kind  of  service.     Is  there  a  superintendent  so 


Thinking  quickly  is  probably  closely  allied  to  acting 
qiiicklv,  and  this  brings  us  to  the  personal  equation. 
Can  it  be  lowered?  Is  there  any  way  by  which  a  man 
who  normally  requires  from  a  second  and  a  half  to  five 
seconds  to  transmit  or  give  a  signal,  can  reduce  his  time 
to  a  half  second?  If  there  is,  and  it  can  be  made  to  work, 
a  good  deal  of  time  lost  by  railway  trains,  especially  on  the 
elevated  roads  and  in  the  subways,  would  be  saved. 
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Topics  for  General  Foreman's  Convention 

At  a  meeting  of  the  International  Railway  General 
Foreman's  Association  held  last  month,  in  Chicago,  for 
the  purpose  of  selecting  topics  for  discussion  at  their  an- 
nual convention  in  llC?4,  the  following  subjects  were  de- 
.  ided  upon: 

1 — Terminal  Inspection  and  Running  Repair  Costs, 
and  Repair  Work  Practices. 

_' — Steel  Car  Repair  Facilities  and  Methods  of  Repairs 
tn  Various  Parts  of  Passenger  and  Freight  Cars. 

3 — Methods  of  Maintenance  of  Superheaters,  Feed 
Water  Heaters,  Locomotive  Stokers,  and  Boosters. 

A — Labor  Saving  Devices,  Other  Than  Those  Sold  or 
Patented  and  Shop  Organization. 

Subsidiary  Paper:  No.  1 — Making  Craftsmen  Out  of 
young  Men. 

Subsidiary  Paper:  No.  2 — Education  and  Supervision 
of  Employees — Including  Safety  First  and  First  Aid. 


Notes   on  Domestic   Railroads 

Locomotives 

The  Canadian  Pacific  Railway  is  inquiring  for  from  10  to  IS 
Mikado  type  locomotives. 

The  Western  Pacific  Railroad  is  reported  to  be  in  the  market 
for  10  locomotives. 

The  St.  Paul  &  Tacoma  Lumber  Company  is  reported  to  have 
placed  an  order  for  one  locomotive  with  the  Baldwin  Locomotive 
Works. 

The  Toledo,  Angola  &  Western  .Railway  has  purchased  one 
Mikado  type  locomotive  from  the  American  Locomotive  Company. 

The  Texas-Mexican  Railway  has  ordered  a  4-6-0  type  locomo- 
tive from  the  Baldwin  Locomotive  Works. 

The  Webb  Logging  &  Timber  Company  has  ordered  one  90-ton 
Shay  locomotive  from  the  Lima  Locomotive  Works. 

The  Valley  &  Siletz  Railroad  has  ordered  one  locomotive  from 
the  H.  K.  Porter  Company. 

The  Canadian  National  Railways  is  inquiring  for  five  2-10-2 
type  locomotives. 

The  New  York,  New  Haven  &  Hartford  Railroad  is  said  to  be 
inquiring  for  10  switchers. 

The  Alabama  &  Vicksburg  Railway  has  ordered  three  Pacific 
type  locomotives  from  the  Baldwin  Locomotive  Works. 

The  Mobile  &-Ohio  Railroad  has  ordered  two  Pacific  type  loco- 
motives from  the  Baldwin  Locomotive  Works. 

The  Cherokee  Company  has  ordered  one  Shay  type  locomotive 
from  the  Lima  Locomotive  Works. 

The  Argentine  State  .Railway  has  ordered  five  Mikado  type  loco- 
motives from  the  Baldwin  Locomotive  Works. 

The  South  Manchurian  Railway  has  ordered  five  Mikado  type 
locomotives  from  the  American  Locomotive  Company. 

The  New  York  Central  Railroad  is  reported  to  have  placed  an 
order  for  seven  switchers  with  the  Lima  Locomotive  Works. 

The  Columbia,  Nahelan  River  Company,  Carry,  Ore.,  lias  or- 
dered one  Prairie  type  locomotive  from  the  Baldwin  Locomotive 
Works. 

The  Columbia,  Nahelan  River  Company  has  purchased  one  loco- 
motive from  the  Baldwin  Locomotive  Works. 

The  San  Joaquin  &  Eastern  Railroad  has  ordered  one  Prairie 
type  locomotive  from  the  Baldwin  Locomotive  Works. 

Freight  Cars 

The  Seaboard  Air  Line  Railway  is  inquiring  for  932,  40-ton 
flat  car  bodies. 

The  New  York  Central  Railroad  is  reported  as  contemplating 
buying  500  sheated  box  cars  for  the  .Rutland  Railroad. 

The  Bangor  &  Aroostook  Railroad  is  inquiring  for  75  steel 
underframes  and  superstructures. 

The  Baltimore  &  Ohio  Railroad  has  placed  an  order  with  the 
Bethlehem   Shipbuilding  Company  for   1,000,  70-ton  gondola  cars. 

The  Northern  Pacific  Railway  is  inquiring  for  200  ore  cars  of 
75  tons'  capacity. 

The  Lehigh  Valley  Railroad  is  reported  to  be  in  the  market  for 
repairs  to  200  gondola  cars. 

The  Norfolk  &  Western  Railway  has  placed  500,  57^-ton  hop- 
per cars  for  repairs  with  the  Ralston  Steel  Car  Company,  and  500 
with  the  Newport  News  Shipbuilding  and  Dry  Dock  Company. 

The  Western  Pacific  Railroad  has  ordered  200  automobile  cars 
from  the  Standard  Tank  Car  Company. 


The  Southern  Pacific  Company  has  awarded  contracts  for  the 
construction  of  cars  to  the  following  companies:  2,975  box  cars 
to  the  Standard  Steel  Car  Company,  500  automobile  cars  to  the 
Pullman  Company,  200  oil  tank  cars  to  the  General  American 
Tank  Car  Corporation,  6U0  drop-bottom  gondola  cars  to  the  Gen- 
eral American  Car  Company,  450  flat,  250  stock  and  500  tight- 
bottom  gondola  cars  to  the  Ralston  Steel  Car  Company. 

The  Western  Pacific  Railroad  is  inquiring  for  200  ore  cars  of 
70  tons'  capacity. 

The  Interstate  Public  Service  Company,  Indianapolis,  Ind.,  has 
ordered  10  stock  cars  from  the  American  Car  &  Foundry  Com- 
pany. 

The  Western  Fruit  Express  is  inquiring  for  1,000  refrigerator 
cars. 

The  Chicago  &  Alton  Railroad  has  ordered  250  box  cars  from 
the  Pullman  Company. 

The  Missouri-Pacific  Railroad  is  reported  to  have  placed  1,000 
box  cars  for  repairs  with  the  Sheffield  Car  and  Equipment  Com- 
pany. 

The  Great  Western  Railway  of  Brazil  is  inquiring  for  50  special 
type  freight  cars. 

The  American  Steel  &  Wire  Company  is  inquiring  for  20  steel 
gondola  cars. 

The  Wabash  Railway  has  placed  1,750  box  cars  with  the  West- 
ern Steel  Car  &  Foundry  Company,  and  250  gondola  cars  with  the 
General  American  Car  Company. 

The  Swift  Car  Lines  are  inquiring  for  300  steel  underframes 
for  refrigerator  cars. 

The  Atlanta  &  West  Point  .Railroad  is  inquiring  for  100  com- 
posite high  side  gondola  cars  of  50  tons'  capacity. 

The  Ann  Arber  Railroad  has  placed  250,  40-ton  box  and  250. 
40-ton  automobile  cars  with  the  Standard  Tank  Car  Company. 


Passenger  Cars 


The  Lehigh  Valley  Railroad  has  purchased  25  steel  underframe 
milk  cars  from  the  American  Car  &  Foundry  Company. 

The  Central  of  Georgia  Railway  is  inquiring  for  two  partition 
coaches  and  four  straight  coaches. 

The  Canadian  Pacific  Railway  has  ordered  10  steel  frames  for 
passenger  coaches  from  the  National  Steel  Car  Corporation. 

The  Missouri-Pacific  Railroad  is  inquiring  for  three  gasoline 
motor  car  coaches. 

The  Great  Northern  Railway  has  ordered  one  gasoline  motor 
rail  car  from  the  J.  G.  Brill  Company. 

The  Sewell  Valley  .Railroad  has  ordered  three  gasoline  motor 
rail  cars  from  the  J.  G.  Brill  Company. 

The  Gulf,  Mobile  &  Northern  Railroad  is  in  the  market  for  two 
baggage  and  mail  cars,  two  partition  coaches  and  two  straight 
coaches. 

The  New  York  Central  Railroad  is  reported  to  have  ordered 
18  steel  coaches  from  the  American  Car  &  Foundry  Company,  and 
18  from  the  Standard  Steel  Car  Company. 

The  Rapid  Transit  Subway  Construction  Company  of  New  York 
has  ordered  100  motor  cars  from  the  American  Car  &  Foundry 
Company.  ,  .  .     . 

The   Southern   Pacific   Company  is  inquiring  for  six  mterurban 

The  Virginia  &  Carolina  Southern  Railroad  has  ordered  one 
gasoline  motor  car  from  the  Edwards  Railway  Motor  Car  Com- 
pany. 

The  Unadilla  Valley  Railway  has  purchased  one  gasoline  motor 
car  from  the   J.  G.  Brill  Company. 

The  Alabama  &  Vicksburg  .Railway  has  ordered  five  coaches, 
two  combination  passenger  and  baggage  cars  and  one  baggage  car 
from  the  American  Car  &  Foundry  Company. 

The  Tennessee,  Kentucky  &  Northern  Railroad  has  placed  an 
order  for  one  motor  car  with  the  Edwards  Railway  Motor  Car 
Company  to  be  delivered  early  this  year. 

The  Pennsylvania  Railroad  has  ordered  three  gasoline  rail  cars 
from  the  T.  G.  Brill  Company. 

The  Chicago-Great  Western  Railroad  has  ordered  two  gasoline 
motor  cars  and  trailers  from  the  Sykes  Company. 

Buildings  and  Structures 

The  Southern  Pacific  Company  is  reported  to  have  awarded  a 
contract  to  Charles  A.  Fellows,  of  Los  Angeles,  Cal.,  for  the  con- 
struction of  a  one-story  locomotive  shop  at  Los  Angeles,  Lai. 

The  Atchison,  Topeka  &  Santa  Fe  Railway  is  reported  to  have 
completed  plans  for  enlargements  of  its  shops  at  Emporia,  Kans  ; 
a  power  house,  machine  shops  and  other  structures  will  be  added. 

The  New  York,  Chicago  &  St.  Louis  Railroad  will  construct  a 
one-story  machine  shop  at  Conneaut,  Ohio,  to  cost  approximately 

$40  000 

The  Texas  Pacific  Railway,  now  in  the  process  of  reorganization, 
has  prepared  plans  for  new  locomotive  and  car  repair  shops  at 
Dallas,  Tex. 
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The  Louisville  &  Nashville  Railroad  will  construct  a  one-story 
machine  shop  at  Etowah,  Tenn. 

The  Illinois  Central  Railroad  has  prepared  plans  for  the  con- 
struction of  a  new  locomotive  shop,  enginehouse  and  oil  station 
at  Sioux  City,  la.,  to  cost  approximately  $500,000. 

The  Union  Pacific  Railroad  will  construct  an  eight-stall  exten- 
sion to  the  roundhouse,  also  the  installation  of  a  boiler  washing 
plant  at  Caliente,  Nev.,  to  cost  approximately  $86,000. 

The  Pennsylvania  Railroad  is  planning  the  construction  of  a 
one-story  car  shop  at  Camden,  N.  J.,  to  replace  a  portion  destroyed 
by  fire. 

The  Michigan  Central  Railroad  has  prepared  plans  for  a  new 
engine  house  and  repair  shop  at  North  Lansing,  Mich.,  with  a 
capacity  of  about  10  locomotives. 

The  Wabash  Railway  plans  the  construction  of  a  20-stall  round- 
house at  St.  Thomas,  Ont.,  Canada. 

The  Central  of  Georgia  Railway  plans  the  reconstruction  of  a 
portion  of  its  car  shops  at  Savannah,  Ga.,  recently  destroyed  by 
fire. 

Items  of  Personal  Interest 

F.  A.  Butler  has  been  appointed  Superintendent  of  Motive 
Power  and  Rolling  Stock  of  the  Boston  &  Albany  Railroad 
succeeding  R.  D.  Smith,  retired  from  the  service  at  his  own 
request. 

E.  L.  Grimm  has  been  appointed  assistant  to  the  general 
mechanical  superintendent  of  the  Northern  Pacific  Railway 
with  headquarters  at  St.  Paul,  Minn. 

J.  L.  Smith  has  been  appointed  superintendent  of  motive 
power  of  the  Pittsburgh  &  West  Virginian  Railway  and  the 
West  Side  Belt  Railroad  with  headquarters  at  Pittsburgh,  Pa., 
succeeding  H.  P.  Anderson  resigned. 

C.  P.  Taylor  has  been  appointed  electrical  engineer  of  the 
Norfolk  and  Western  Railway  with  headquarters  at  Roanoke, 
Va.,  succeeding  C.  H.  Quinn  who  has  resigned. 

James  Matheson  has  been  appointed  master  mechanic  of 
the  Seattle  division  of  the  Northern  Pacific  Railway  with 
headquarters  at  Seattle,  Wash. 

L.  C.  Sprague,  superintendent  of  the  Uintah  Railway  with 
headquarters  at  Mach,  Colo.,  has  been  appointed  acting  general 
manager  with  the  same  headquarters  succeeding  James  E. 
Hood,   deceased. 

J.  B.  Flaherty  has  been  appointed  acting  general  superin- 
tendent of  the  Denver  &  Salt  Lake  Railroad  with  headquarters 
at  Denver,  Colo. 

R.  W.  Hunt  of  the  Atchison,  Topeka  &  Santa  Fe  Coast 
Lines  and  the  Grand  Canyon  Railway  has  been  appointed 
fuel   supervisor,  with  headquarters  at   Los  Angeles,  Calif. 

J.  R.  Lancaster  has  been  appointed  superintendent  of  the 
locomotive  shops  of  the  Delaware,  Lackawanna  &  Western 
Railroad  at  Scranton,  Pa. 

G.  F.  Endicott  of  the  Northern  Pacific  Railway  has  been 
appointed  mechanical  engineer  with  headquarters  at  St.  Paul, 
Minn. 

L.  N.  Reed  of  the  New  York,  New  Haven  &  Hartford 
Railroad  has  been  appointed  mechanical  manager  with  head- 
quarters at  New  Haven,  Conn.,  succeeding  H.  C.  Oviatt, 
resigned. 

J.  A.  Moran,  assistant  division  superintendent  on  the  St. 
Louis,  San  Francisco  Railway  with  headquarters  at  Neodesha, 
Kans.,  has  been  promoted  to  superintendent  of  the  River 
division  with  headquarters  at  Chaffee,  Mo.,  succeeding  F.  G. 
Faulkner,  who  has  been  promoted. 

O.  C.  Hibbs  has  been  appointed  superintendent  of  the 
Brookfield  division  of  the  Chicago,  Burlington  &  Quincy  Rail- 
road with  headquarters  at  Brookfield,   Mo. 

Silas  Zwight  has  been  appointed  general  mechanical  super- 
intendent of  the  Northern  Pacific  Railway  to  succeed  H.  M. 
CuxTy  who  has  retired  after  forty-three  years  of  continuous 
service  with  the  Northern  Pacific. 

Thomas  R.  Williams  has  been  appointed  assistant  to  the 
Master  Car  Builder  of  the  Northern  Pacific  Railway  with 
headquarters  at  St.  Paul,  Minn. 

Frank  Roehr  of  the  Southern  Pacific  Co.,  has  been  appointed 
master  car  repairer  of  the  San  Joaquin  division  with  head- 
quarters at  Bakersfield,  Calif.,  succeeding  M.  H.  Warren,  who 
has  retired. 

J.  M.  Pierce,  master  mechanic  on  the  Kansas  City  Southern 
Railway  with  headquarters  at  Heavener,  Okla.,  has  been  trans- 
ferred to  the  Southern  division  with  headquarters  at  Shreve- 
port,  La.,  succeeding  G.  W.  Lillie,  who  has  resigned. 

T.  J.  Cutler,  of  the  Northern  Pacific  Railway,  has  been 
appointed  mechanical  superintendent  of  the  lines  east  of  Para- 
dise, Mont.,  with  headquarters  at  St.  Paul,  Minn. 

R.  A.  Greene,  supervisor  of  fuel  and  lubrication  of  the 
Chicago  &  Alton  Railroad,  with  headquarters  at  Bloomington, 
111.,  has  resigned  to  enter  the  service  of  the  Galena-Signal  Oil 
Company  with  headquarters  at  Chicago,  III. 


W.  P.  Hayes,  division  engineer  of  the  Missouri  Pacific 
Railroad  with  headquarters  at  Monroe,  La.,  has  been  promoted 
to  train-master  with  same  headquarters. 

B.  B.  Milner,  of  the  Missouri-Kansas-Texas  Railroad  has 
been  appointed  mechanical  engineer  with  headquarters  at 
Parsons,  Kans. 

F.  T.  Quinlan  of  the  New  York,  New  Haven  &  Hartford 
Railroad  has  been  appointed  engineer  of  tests. 

H.  C.  Caswell  of  the  Buffalo  division  of  the  Delaware, 
Lackawanna  &  Western  Railroad,  with  headquarters  at  East 
Buffalo,  New  York,  succeeding  F.  C.  Pickard,  resigned. 

J.  E.  Hutchinson,  general  manager  of  the  St.  Louis-San 
Francisco  Railway,  with  headquarters  at  Springfield,  Mo.,  has 
been  promoted  to  vice-president  in  charge  of  operation  to  fill 
the  vacancy  created  by  the  retirement  of  T.  A.  Hamilton. 

C.  C.  Hamilton  has  been  appointed  master  mechanic  of  the 
Canton  Railroad  with  headquarters  at   Baltimore,  Md. 

William  L.  Bean,  of  the  New  York,  New  Haven  &  Hartford 
Railroad,  has  been  appointed  assistant  mechanical  manager, 
and  F.  E.  Ballda  has  been  appointed  assistant  to  the  mechani- 
cal manager. 

M.  A.  Quinn,  of  the  Delaware,  Lackawanna  &  Western 
Railroad,  has  been  appointed  master  mechanic  of  the  Syracuse 
&  Utica  division  with  headquarters  at  Binghamton,  New  York. 

W.  G.  Wise  has  been  appointed  traveling  engineer  of  the 
Minnesota  division  of  the  Illinois  Central  with  headquarters 
at  Dubuque,  Iowa,  vice  W.  L.  Ickes,  retired  on  pension. 

Supply  Trade  Notes 

The  Union  Asbestos  &  Rubber  Company  of  Chicago 
announces  the  appointment  of  W.  G.  Cook  as  eastern  repre- 
sentative with  headquarters  at  Philadelphia,  Pa.  Mr.  Cook 
was  formerly  connected  with  the  Garlock  Packing  Company 
with   headquarters  at  Chicago. 

Franklin  Railway  Supply  Company,  Inc.,  New  York,  has 
announced  the  appointment  of  J.  G.  Aye,  formerly  general 
foreman  of  the  Southern  Pacific  Co.,  with  headquarters  at 
Fresno,  Calif.,  as  service  engineer. 

The  Lehon  Company,  manufacturers  of  the  Mule-Hide 
Roofing,  announces  the  removal  of  its  New  York  office  to  95 
Liberty  street,  New  York  City. 

Charles  E.  Lee,  formerly  general  superintendent  of  the 
Boston  &  Maine,  who  has  for  several  years  been  making 
special  transportation  studies  and  reports  for  various  interests 
in  different  sections,  has  established  headquarters  at  30  Church 
street,  New  York  City.  Associated  with  Mr.  Lee  are  C.  H. 
Garber,  consulting  railroad  engineer  of  Omaha,  a  specialist 
in  valuation,  construction  and  maintenance  reports,  and  James 
R.  Hendry,  an  expert  in  motor  truck  transportation. 

The  Standard  Steel  Car  Co.  recently  elected  J.  F.  Drake 
president,  and  J.  M.  Hensen,  former  president,  was  made 
chairman  of  the  board  of  directors.  P.  J.  Jenks,  former  assist- 
ant to  the  president,  has  been  made  vice-president,  succeeding 
J.    F.   Drake. 

The  Q.  &  C.  Company,  New  York  City,  announces  that  it 
has  acquired  the  exclusive  United  States  rights  for  the  manu- 
facture and  sale  of  the  unlimited  travel  type  roller  side  bearing 
under  any  and  all  patents  granted  to  E.  A.  Laughlin,  Oregon, 
III.,  and  previously  sold  by  the  Standard  Coupler  Company. 

The  MacRae's  Blue  Book  of  Chicago,  has  taken  over  the 
Hendrick  Commercial  Register  of  New  York,  owned  by  the 
Kelly  Publishing  Company,  London,  England.  Both  will  be 
continued  in  their  present   form. 

Harvey  W.  Cutshall,  formerly  with  Mudge  &  Company,  has 
been  appointed  sales  manager  of  the  Northwestern  Motor  Co., 
of  Eau  Claire,  Wis.,  in  charge  of  Chicago  and  St.  Louis  terri- 
tory with  headquarters  in  the  McCormick  Building,  Chicago. 

J.  F.  Farrell,  general  manager  and  a  director  of  the  Nathan 
Manufacturing  Company,  has  been  elected  vice-president, 
Alfred  Nathan,  Jr.,  secretary,  has  been  elected  treasurer  and 
Edwin  F.  Wallace  has  been  elected  secretary,  all  with  the 
same  headquarters,  New  York  City. 

The  American  Locomotive  Company  will  build  a  one-story 
addition  to  its  shops  at  Schenectady,  New  York. 

The  Bucyrus  Company,  South  Milwaukee,  Wis.,  is  preparing 
plans  for  an  addition  to  its  plant  at  Evansville,  Ind. 

The  National  Malleable  Castings  Company,  Cleveland,  Ohio, 
will  change  its  corporate  name  in  the  near  future,  to  the 
National  Malleable  &  Steel  Castings  Co.  The  corporation 
now  has  shops  in  operation  at  Cleveland,  Ohio,  Sharon,  Pa., 
Toledo,  Ohio,  Indianapolis,  Ind.,  East  St.  Louis,  111.,  Chicago 
and  Melrose  Park  near  Chicago.  There  will  be  no  change 
in  the  officers  or  personnel  of  the  corporation  and  the  change 
in  name  is  to  be  made  to  cover  the  scope  of  its  steel  castings 
production. 

The  Crane  Company,  Chicago,  is  preparing  plans  for  a  one- 
story  factory  branch  building  at  South  Bend,  Ind. 
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The  Baldwin  Locomotive  Works,  Philadelphia,  is  perfecting 
plans  for  the  removal  of  its  engine  tender  shop  to  the  plant 
.it  Eddystone,  Pa.,  where  the  department  will  he  considerably 

increased.  The  other  shops  and  mechanical  departments  will 
he  retained  at  Philadelphia.  The  new  Eddystone  shop  will 
COS)  ahout  $600,000. 

J.  R.  Sexton,  railway  sales  manager  of  the  H.  H.  Robertson 
Company  with  headquarters  at  Chicago,  has  also  been  ap- 
pointed district  manager  with  the  same  headquarters,  succeed- 
ing H.  F.  Hackedorn,  deceased. 

The  Talmadge  Manufacturing  Co.,  Cleveland,  Ohio,  an- 
nounces the  election  of  Frank  C.  Pickard  as  vice-president  of 
the  company,  effective  December  1,  1923. 

The  Bethlehem  Shipbuilding  Corp.,  Ltd.,  has  removed  its 
city  sales  offices  to  1000  Matson  Building,  215  Market  street, 
San  Francisco,  Calif. 

The  Pfaudler  Company,  Rochester,  N.  Y.,  makers  of  glass- 
lined  steel  milk  tank  cars,  has  appointed  H.  A.  Stuart,  manager 
of  the  newly  created  milk  transportation  division  with  head- 
quarters at  Rochester,  N.  Y.  This  company  has  inaugurated 
i  system  of  leasing  so  that  the  dairyman  is  not  obliged  to 
purchase  the  glass-lined  milk  tank  car  used  in  transporting 
milk  in  bulk  but  may  lease  it  for  a  period  of  time  at  a  fixed 
rental,  and  at  the  end  of  this  period  either  purchase  the  car 
outright  or  renew  the  lease. 

The  Truscon  Steel  Company,  Youngstown,  Ohio,  has  au- 
thorized the  expenditure  of  $400,000  for  the  extension  of  its 
plant  in  Youngstown.  The  buildings  will  cover  two  and  one- 
half  acres  and  will  increase  the  floor  space  to  16  acres.  Work 
will  he  finished  by  May  1. 

L.  G.  Plant,  a  member  of  the  editorial  staff  of  the  Railway 
Review,  has  resigned  to  accept  an  appointment  as  assistant 
to  the  president  of  the  National  Boiler  Washing  Co.,  Railway 
Exchange  Building,  Chicago.  Mr.  Plant  was  born  at  Minne- 
apolis, Minn.,  in  1885,  and  was  first  employed  by  the  Baldwin 
Locomotive  Works  as  a  special  apprentice  and  as  a  boiler 
maker's  apprentice  on  the  Southern  Railway.  He  studied  at 
the  University  of  Virginia  and  at  Stevens  Institute  of  Tech- 
nology, receiving  from  the  latter  the  degree  of  mechanical 
engineer,  in  1909.  He  then  entered  the  employ  of  the  Southern 
Pacific  Lines  as  a  student  of  operation.  Later  he  was  em- 
ployed as  a  mechanical  engineer  on  a  subsidiary  of  the  South- 
ern Pacific  in  charge  of  equipping  the  railroad  for  the  use  of 
fuel  oil.  and  in  1913  was  appointed  superintendent  of  fuel 
service  for  the  Southern  Pacific  Lines  in  Texas  and  Louisiana. 
In  1914  he  was  appointed  fuel  engineer  on  the  Seaboard  Air 
Line  Railway  which  position  he  held  until  1918.  Shortly  after 
the  division  of  finance  and  purchases  of  the  LTnited  States 
Railroad  Administration  was  organized  at  Washington,  he 
was  made  progress  engineer  and  chief  clerk  to  the  manager  of 
the  procurement  section.  Mr.  Plant's  appointment  with  the 
Xational  Boiler  Washing  Co.  will  identify  him  with  the  broad 
plans  which  this  company  has  recently  undertaken  for  the 
improvement  of  locomotive  terminals  with  a  view  to  enlarg- 
ing the  productive  output  of  locomotives  and  the  arrangements 
for  financing  these  improvements  by  the  National  Boiler 
Washing  Co.  upon  a  locomotive  terminal  equipment  trust  basis 
similar  in  principle  to  the  manner  in  which  the  purchase  of 
locomotives  and  cars  is  ordinarily  financed. 


Obituary 

J.  H.  Setchel,  formerly  secretary  and  president  of  the 
American  Railway  Master  Mechanic's  Association  and  later 
sales  manager  of  Jerome  &  Elliott,  Chicago,  111.,  died  on 
December  13  at  Cuba,  N.  Y.  He  was  born  in  1835,  at  South 
Brainbridge,  Chenango  County,  New  York,  and  in  early  life 
entered  railroad  service  with  the  Galena  &  Chicago  Union 
Railroad  in  its  roundhouse.  When  the  Civil  War  broke  out 
he  was  a  locomotive  engineer  on  the  Louisville  &  Nashville. 
During  the  first  year  of  the  war  be  was  a  foreman  at  Nash- 
ville, Tenn.,  and  from  1862  to  1868,  he  was  a  locomotive 
engineer  on  the  Little  Miami  Railroad.  During  the  latter 
year  he  was  promoted  to  assistant  master  mechanic  in  charge 
of  the  shops  at  Columbus,  Ohio,  which  position  he  held  until 
1873,  when  he  became  superintendent  of  the  Kentucky  Central. 
From  1874  to  1885  he  was  general  master  mechanic  of  the 
Ohio  &  Mississippi  and  in  the  latter  year  he  resigned  to  be- 
come superintendent  of  the  Brooks  Locomotive  Works.  Later 
he  entered  the  employ  of  the  Pittsburgh  Locomotive  Works 
as  general  traveling  agent.  In  November.  1902,  he  was  ap- 
pointed western  representative  and  traveling  agent  for  the 
American  Locomotive  Company  with  headquarters  at  Chicago, 
which  position  he  held  until  October  1,  1903.  when  he  became 
general  sales  manager  for  Jerome  &  Elliott.  He  was  elected 
secretary  of  the  American  Railway  Master  Mechanic's  Asso- 


ciation at  its   fourth  annual  meeting,  which  position   he  held 
for  18  years  wlu-n  he  was  elected  president  for  two  years. 

Stephen  C.  Mason,  secretary  of  the  McConway  &  Torley 
Co.,  of  Pittsburgh,  and  a  past  president  of  the  National  Asso- 
ciation of  Manufacturers,  died  at  his  home  in  Pittsburgh, 
December  12,  due  to  heart  failure.  Mr.  Mason  was  born  at 
Fairlee,  Vt.,  in  1861,  entered  the  employ  of  the  Connecticut 
&  Passumpic  Railroad  in  1880,  remaining  with  this  road  until 
1888.  In  this  year  he  went  to  Washington,  D.  C,  as  an  ad- 
visor to  the  Interstate  Commerce  Commission,  later  becoming 
assistant  statistician.  He  remained  with  the  commission  for 
eight  years,  the  last  three  years  of  which  time  he  was  in 
direct   charge   of   the   statistical   division   and    the   compilation 

of  the  statistical  re- 
ports published  by 
the  commission.  In 
1896  he  became 
associated  with  the 
McConway  & 
Torley  Co.  of  Pitts- 
burgh, Pa.,  and 
later  became  secre- 
tary and  a  director 
of  that  company. 
For  a  number  of 
years  Mr.  Mason 
served  as  vice-pres- 
ident of  the  Na- 
tional Association 
of  Manufacturers, 
and  from  1918  to 
1921,  served  as 
president  of  that 
association.  H  e 

also  served  as  vice- 
president  of  the 
Steel  Founders'  So- 
ciety of  America, 
executive  member 
of  the  Railway 
Business  Associa- 
tion, member  of  the 
Stephen  c.  Mason  National    Industrial 

Conference  Board, 
member  of  the  finance  committee  of  the  Railway  Club  of 
Pittsburgh,  and  member  of  the  Chamber  of  Commerce  of 
Pittsburgh. 

Lord  Thomas  G.  Shaughnessy,  chairman  of  the  board  of 
directors  of  the  Canadian  Pacific  Railway,  and  former  presi- 
dent of  that  road,  died  at  his  home  in  Montreal,  December 
10.  from  heart  failure.  Lord  Shaughnessy  was  born  at  Mil- 
waukee, Wis.,  in  1853,  and  entered  railway  service  in  1869  as 
a  clerk  in  the  purchasing  department  of  the  Chicago,  Mil- 
waukee &  St.  Paul  Railway.  In  1879  he  was  appointed  general 
storekeeper  for  this  road,  and  remained  in  that  capacity  until 
1882,  at  which  time  he  entered  the  service  of  the  Canadian 
Pacific  Railway,  as  general  purchasing  agent.  In  1884  he 
was  appointed  assistant  to  the  general  manager,  and  a  year 
later  was  made  assistant  general  manager.  In  1889  he  was 
made  assistant  to  the  president,  and  two  years  later  was  made 
vice-president  and  director.  He  continued  in  that  capacity 
until  1899  when  he  was  elected  president  of  the  road.  In 
1918  he  retired  from  the  presidency  and  was  made  chairman 
of  the  board  of  directors. 

William  Forsyth,  formerly  superintendent  of  motive  power 
of  the  Northern  Pacific,  died  at  Chestnut  Hill,  Pa.,  on  Decem- 
ber 3.  Mr.  Forsyth  was  born  on  July  2,  1852.  at  Northumber- 
land, Pa.,  and  attended  the  Polytechnic  College  of  Pennsyl- 
vania at  Philadelphia  from  1868  to  1870.  He  entered  railway 
service  in  the  latter  year  as  a  machinist's  apprentice  on  the 
Philadelphia  &  Reading.  In  1874  he  was  employed  by  the 
Altoona  Iron  Company,  at  Altoona,  Pa.,  and  a  year  later  he 
entered  the  test  department  of  the  Pennsylvania  at  Altoona, 
where  he  remained  until  1881  when  he  was  appointed  assist- 
ant master  mechanic  of  the  Pittsburgh,  Fort  Wayne  &  Chicago, 
with  headquarters  at  Fort  Wayne,  Ind.  In  1882,  he  was  ap- 
pointed mechanical  engineer  of  the  Chicago,  Burlington  & 
Quincy,  and  in  1898  he  was  appointed  superintendent  of  motive 
power  of  the  Northern  Pacific.  In  1900,  Mr.  Forsyth  was 
appointed  mechanical  engineer  for  the  Pennsylvania  Coal 
Company  at  Scranton,  Pa.,  and  a  year  later,  was  appointed 
associate  professor  of  locomotive  and  car  design  at  Purdue 
University.  He  was  appointed  mechanical  engineering  editor 
of  the  Railway  Age  in  1903  and  upon  the  consolidation  of  that 
paper  with  the  Railroad  Gazette,  was  appointed  associate 
editor  (mechanical)  of  the  Railway  Age  Gazette.  He  con- 
tinued in  this  capacity  until  1911,  when  he  retired. 
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New  Publications 

Books,  Bulletins,  Catalogues,  Etc. 

Proceedings  of  the  American  Society  for  Testing  Materials, 
Vol.  23  (1923)  has  been  issued  and  is  in  two  parts. 

Part  I  (1066  pp.)  contains  the  annual  reports  of  32  of  the 
standing  committees  of  the  society,  together  with  the  discus- 
sion thereon  at  the  annual  meeting,  and  105  tentative  standards 
which  have  been  revised  or  are  published  for  the  first  time; 
the  annual  address  of  the  President  and  the  annual  report  of 
the  Executive  Committee. 

Part  II  (683  pp.)  contains  50  technical  papers  with  discus- 
sions. The  technical  papers  contain  valuable  information  on 
results  of  investigations  by  experts  in  the  field  of  engineering 
materials  and  the  reports  of  the  committees  cover  Ferrous  and 
Xon-Ferrous  Metals,  Cement,  Ceramics,  Concrete,  Gypsum, 
Lime,  Preservation  Coatings,  Petroleum  Products.  Road  Ma- 
terials, Coal  and  Coke,  Water  Proofing  Materials,  Electric 
Insulating  Materials,  Shipping  Containers,  Rubber  Products, 
Textile  Materials,  Methods  of  Testing,  and  Nomenclature  and 
Definitions. 

Copies  may  be  purchased  through  C.  L.  Warwick,  Secretary- 
Treasurer  of  the  Society,  Engineers'  Club  Building,  Philadel- 
phia, Pa. 

Manual  of  Instruction  for  Welding  Operators — This  manual 
contains  a  complete  set  of  outlines  of  lessons,  exercises  and 
examination  for  the  training  of  oxy-acetylene  welders  and 
electric  arc  welders.  In  the  outline  of  lessons  a  great  deal  of 
care  has  been  exercised  to  provide  a  logical  development  of 
welding  instruction,  and  to  give  reading  references  which 
will  enable  the  instructor  and  student  to  secure  full  informa- 
tion on  every  topic  in  the  outline.  The  exercises  in  each 
course  start  with  an  exercise  in  setting  up  the  apparatus  for 
welding,  and  carries  the  student  through  the  more  general 
operations,  then  provides  special  exercises  typical  of  the  work 
done  in  some  of  the  more  important  industries  which  are 
large  users  of  the  welding  processes.  In  the  case  of  each 
exercise  the  objective  is  clearly  stated  and  auxiliary  informa- 
tion is  supplied  covering  the  important  points  which  might 
be  overlooked  b'y  the  student  in  his  course  of  reading.  Lessons 
and  exercises  are  supplemented  by  lists  of  general  and  special 
examination  questions.  These  questions  may  be  made  to  serve 
a  threefold  purpose.  The  instructor  can  use  them  to  deter- 
mine how  much  the  student  has  gained  from  his  course  of 
instruction:  the  employer  can  use  them  to  determine  the  ability 
of  the  applicant  for  a  welding  position,  and  the  welder  him- 
self can  use  them  as  a  check  on  his  own  knowledge  of  the 
work  which  he  is  doing.  The  manual  contains  two  pages  of 
color  charts,  one  of  them  illustrating  the  appearance  of  metal 
at  varying  temperatures  and  the  other  showing  the  proper 
adjustment  of  the  oxy-acetylene  flame.  There  are  also  two 
pages  of  illustrations  showing  step  by  step  how  to  assemble 
the  oxy-acetylene  apparatus  and  get  it  ready  for  operation. 
This  little  booklet  has  been  prepared  for  the   use   of  welding 


instructors,  welding  foremen,  welding  supervisors  and  weld- 
ing students.  It  will  be  sent  free  to  interested  parties  by 
THE  WELDING  ENGINEER,  608  S.  Dearborn  St.,  Chi- 
cago, 111. 

The  Westinghouse  Electric  &  Manufacturing  Company  has 
issued  three  descriptive  leaflets  dealing  with  railway  motors 
and  electric  locomotives. 

The  first,  Leaflet  Number  20.124,  gives  specifications  for  the 
Class  B-l,  50  Ton  Locomotive,  including  ratings  of  hourly 
continuous  and  maximum  capacity.  The  particular  application 
of  the  locomotive  is  described  and  the  details  of  its  construc- 
tion are  enumerated.  Performance  curves  of  the  locomotive 
under  various  conditions  and  a  dimensional  drawing  and  list 
of   weights   complete   the   information   included   in   the   leaflet. 

The  second,  Leaflet  Number  20,125,  contains  specifications 
for  the  No.  562  Railway  Motor.  On  the  first  page  are  hourly 
and  continuous  capacity  ratings,  as  well  as  a  descriptive  para- 
graph of  the  application  of  the  motor  and  a  table  indicating 
the  performance  of  a  50  ton  locomotive  equipped  with  four 
of  these  motors.  Construction  details  take  up  the  second  page, 
while  on  the  third  are  performance  curves  of  the  motor.  On 
the  last  page  an  outline  drawing  gives  the  details  and  dimen- 
sions of  the  motor.  A  list  of  types  of  the  562  motor  and  a 
list   of   approximate   weights    conclude    the   leaflet. 

The  third,  Leaflet  Number  20,047,  gives  specifications  for 
the  Number  557  Railway  motor.  This  contains  essentially  the 
same  information  regarding  the  No.  557  motor  as  leaflet  No. 
20,125  regarding  the  No.  562  motoi |  The  only  difference  is 
that  the  table  on  the  first  page  of  this  publication  is  one  to 
determine  the  suitability  of  the  motor  for  a  desired  schedule. 

Mundy's  Earning  Power  of  Railroads.  The  eighteenth 
annual  issue  of  this  valuable  handbook  which  is  compiled  and 
edited  by  Floyd  W.  Mundy  of  Jas.  H.  Olyphant  &  Co.,  61 
Broadway,  New  York,  has  recently  been  issued.  It  presents 
important  statistics  and  other  facts  relating  to  the  earning 
power  and  to  the  securities  of  railroads,  arranged  in  con- 
venient form  for  ready  reference.  The  statistics  are  given  for 
practically  all  the  important  railroads  in  the  United  States, 
with  a  few  others,  the  securities  of  which  are  known,  in  a 
greater  or  less  degree  to  American  Investors. 

The  Introductory  Chapter  explains  in  a  general  way  the 
fundamental  principle  which  must  be  applied  by  the  investor 
to  inform  himself  as  to  the  value  of  the  stocks  or  bonds  of 
any  railroad. 

The  Tables,  which  give  vital  statistics  regarding  earnings, 
mileage,  capitalization,  tonnage,  etc.,  are  designed  to  present 
the  statistics  in  such  form  as  to  permit  easy  comparison. 

The  \otes  give  information  as  to  dividends  and  such  other 
information  about  the  railroads'  capitalization,  investments, 
physical  and  financial  condition,  etc.,  as  appears  to  be  of 
direct  interest  to  the  investor. 

The  official  annual  railroad  reports  have  been  used  almost 
exclusively  in   the  preparation   of  this  book. 

The  method  of  presentation  is,  we  believe,  such  as  will 
readily  commend  itself  to  investors  and  others  interested  in 
the   securities   of  railroads. 


For  Testing  and    Washing 
Locomotive  Boilers 


USE   THE 


Rue  Boiler  Washer 
and  Tester 

SEND    FOR   CATALOGUE 

Rue   Manufacturing  Co. 

228  Cherry  Street        Philadelphia,  Pa 

Manufacturers  of  Injectors,  Ejectors, 

Boiler   Washers  and   Testers,   Boiler   Checks, 

Check  Valves. 


DIAMOND  STEEL  EMERY 

For   Grinding    In   Steam   and   Air  Jolntt 

"CUTS  BUT  NEVER  BREAKS" 

A     Railroad    Shop    Necessity 

PITTSBURGH  CRUSHED  STEEL  CO. 

PITTSBURGH,   PA.,   U.   S.   A. 


GEO.  P.  NICHOLS  A   BRO. 

Nichols  Transfer  Tables 
Turntable  Tractors 

2139  Fulton  Street,  Chicago 


IELED    (RON    FLUSH    OR  D  RT  CLOSETS 

DUNER 
CAR    CLOSETS 

DUNER    CO. 

116   S.    CLINTON    ST.,    CHICAGO 


WANTED 

Locomotive  Builder's  Lithographs 
of  U.  S.  Locomotives  previous  to 
Civil  War  Period,  multi-colored  or 
one  tone,  for  historical  collection. 
Liberal  commercial  prices  will  be 
paid.  Give  name  of  builder,  type  of 
locomotive,  condition  of  print,  and 
all  wording  on  same. 

Also,  "American  Locomotives," 
by  Emil  Reuter  of  Reading,  Pa.. 
text  and  line  drawings,  issued  se- 
rially about  1849. 

Also,  several  good  daguerrotypes 
of  locomotives  of  the  daguerrotype 
period. 

Address,    HISTORICAL 

er/o    Railway    and    Locomotive    Engineering 
114   Liberty  Street,   New   York. 
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Decapod  Type  Locomotive  for  the  Gulf,  Mobile  and 

Northern    Railroad 

A  Powerful  Unit  With  Moderate  Axle  Load — Details  Interchange  Where  Practical  With  the  Mikado 

Type  on  This  Road 


With  an  increasing  freight  traffic  and  the  consequent 
necessity  of  handling  heavier  train  loads,  locomotives  with 
five  pairs  of  coupled  driving  wheels  are  being  placed  in 
service  on  many  railroads  throughout  the  country.  Two 
wheel  arrangements  are  available  for  road  service,  the 
Decaped  (2-10-0)  and  the  Santa  Fe  (2-10-2).  The  lat- 
ter is  necessarily  the  heavier  in  proportion  to  tractive 
force  developed,  but  it  has  the  advantage  of  higher  rela- 
tive boiler  power,  and  this  is  important  where  service 
conditions  are  unusually  severe,  or  where  the  fuel  used  is 
of  poor  quality.  The  Decapod  type,  however,  with  ap- 
proximately ^0  per   cent  of  its  total  weight  on  driving 


The  first  Decapod  type  locomotives  built  by  The  Bald- 
win Locomotive  Works  were  two  in  number,  completed 
in  1881  for  the  Mexican  National  Construction  Company. 
This  was  a  narrow  gauge  design.  In  1885,  the  Dom 
Pedro  Segundo  Railway  of  Brazil  received  a  broad 
(5'  —  3")  gauge  Baldwin  locomotive  of  this  type,  which 
weighed  141,000  pounds  and  attracted  much  attention  at 
the  time  because  of  its  large  size.  In  the  following  year, 
two  Decapods  of  approximately  the  same  weight  were 
built  for  the  Northern  Pacific,  and  the  type  was  thus  re- 
introduced in  this  country.  The  most  extensive  user  of 
this  tvpe  is  now  the  Pennsylvania  System,  which  several 
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Decapod    Type   Locomotive   for   the   Gulf,    Mobile   and    Northern    Railroad,    Buflt   by    Baldwin    Locomotive   Works 


wheels,  is  a  more  efficient  freight  hauler  for  heavy  drag 
service  where  moderate  speeds  will  suffice.  In  this  re- 
spect is  compares  with  the  Consolidation  (2-8-0)  type, 
while  it  develops,  with  the  same  axle  loading,  about  25 
per  cent  greater  tractive  force. 

The  first  locomotives  of  the  Decapod  type  were  two  in 
number,  and  were  built  in  1867  by  the  Norris  Locomotive 
Works,  of  Philadelphia,  for  the  Lehigh  Valley  Railroad, 
to  specifications  prepared  by  Alexander  Mitchell,  Master 
Mechanic  of  the  Mahanoy  Division  of  that  road.  These 
locomotives  were  a  direct  outgrowth  of  the  locomotive 
"Consolidation,"  built  by  The  Baldwin  Locomotive  Works 
in  1866  to  Mr.  Mitchell's  specification.  They  were  sub- 
sequently modified,  the  rear  pair  of  drivers  being  replaced 
by  a  two-wheeled  truck,  thus  giving  the  2-8-2  wheel  ar- 
rangement. This,  however,  did  not  convert  them  to  the 
Mikado  type  as  known  today,  as  they  had  narrow  fire- 
boxes placed  between  the  rear  drivers. 


years  ago  had  a  large  number  of  these  engines  built  at 
Altoona,  and  during  1922-23  received  475  from  The 
Baldwin  Locomotive  Works.  These  have  been  distrib- 
uted over  the  System  for  use  in  the  heaviest  class  of 
freight  service. 

An  interesting  application  of  the  Decapod  type  is  found 
on  the  Gulf,  Mobile  and  Northern  Railroad,  whose  main 
line  extends  from  Mobile,  Alabama,  to  Jackson,  Tenn., 
a  distance  of  409  miles.  This  road  has  recently  placed 
five  Baldwin  Decapods  in  service  in  the  new  Albany  Dis- 
trict, at  the  northern  end  of  the  line.  The  type  was  se- 
lected, in  this  case,  in  order  to  obtain  a  powerful  unit 
with  a  moderate  load  per  axle.  The  locomotives  exert  a 
tractive  force  of  60.000  pounds  and  can  safely  be  used 
on  rails  weighing  75  pounds  and  over  per  yard.  They 
are  operating  on  curves  of  16  degrees  and  grades  of  1J4 
per  cent,  and  are  handled  on  80-foot  turn  tables.  They 
are  equipped  with  superheaters,  Ragonnet  type  "B"  power 
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reverse  gears,  and  coal  pushers  on  the  tenders,  and  are  so 
designed  that  mechanical  stokers  can  subsequently  be  ap- 
plied, if  necessary.  The  details  interchange  where  practi- 
cable, with  those  of  a  number  of  Mikado  type  locomotives 
built  for  the  road  in  1921. 

The  new  Decapods  have  straight  top  boilers  with  wide 
fireboxes  placed  above  the  rear  drivers,  and  tubes  17  feet 
6  inches  long.  A  brick  arch  is  used,  and  is  supported  on 
four  tubes.  The  superheater  is  composed  of  36  elements, 
and  the  superheating  surface  is  22yi  per  cent  of  the 
water  evaporating  surface. 

Machinery  details  include  steel  piston  heads,  alligator 
guides  and  crossheads,  and  a  simple  design  of  Walschaerts 
valve  gear,  operating  14-inch  piston  valves.  These  have 
a  steam  lap  of  1  inch  and  no  exhaust  clearance,  and  are 
set  with  a  maximum  travel  of  6%  inches  and  a  lead  of 
3/16  inch.  The  cylinders  are  equipped  with  automatic 
drifting  valves. 

The  running  gear  details  are  of  most  substantial  con- 
struction, and  are  designed  throughout  for  severe  service. 
The  equalization  system  divides  between  the  third  and 
fourth  pairs  of  drivers.  The  main  frames  are  6  inches 
wide,  and  are  spaced  42  inches  between  centets.  To  fa- 
cilitate curving,  the  middle  (main)  drivers  liave  plain 
tires.  The  tender  is  carried  on  two  equalized  pedestal 
trucks,  and  the  frame  is  built  up,  with  12-inch  longitud- 
inal channels  and  cast  steel  bumpers.  The  tank  is  of  the 
water  bottom  type,  with  capacity  for  8,500  gallons  of 
water  and  IS  tons  of  coal. 

These  locomotives  are  equipped  with  steam  heat,  so 
that  they  can,  in  cases  of  emergency,  be  used  in  pas- 
senger service. 

Further  particulars  of  this  interesting  design  are  given 
in  the  table  of  dimensions. 

DECwron  Tvpf  Locomotive.  Gulf  Mobile  &  Northern' 
Railroad 

Gauge   4  ft.  8>4  in. 

Cylinders 25  in.  by  30  in. 

Valves — Piston    14  in.  diam. 

Tractive  force    60.000  lb. 

Service    Freight 

Boiler 

Type   Straight  top 

Diameter   76  in. 

Working  pressure    215  lb. 

Fuel    Soft  coal 

Firebox 

Material Steel 

Staving   Radial 

Length 108^  in. 

Width    86^4  in- 

Depth,    front    74>4  in. 

Depth,  back   60  ^  in. 

Tubes 

Diameter   5^  in.  2  in. 

Number   36  217 

Length 17  ft.  6  in.  17  ft  6  in. 

Heating  Surface 

Firebox    203  sq.  ft. 

Tubes   2,862  sq.  ft. 

Firebrick  tubes 42  sq.  ft. 

Total    3,091  sq.  ft. 

Superheater    693  sq.  ft. 

Grate  area 64.7  sq.  ft. 

Driving  Wheels 

Diameter,  outside    57  in. 

Diameter,  center    oO  in. 


Journals,  main    11  in.  by  12  in. 

Journals,  others   9  in.  by  12  in. 

Engine  Truck  Wheels 

Diameter,  front 34  in. 

Journals   6  in.  by  12  in. 

Wheel  Base 

Driving 20  ft.  0  in. 

Rigid 20  ft.  0  in. 

Total  engine 28  ft.  1 1  in. 

Total  engine  and  tender 65  ft.  1  in. 

W'eight  (working  order) 

On  driving  wheels   225,500  lb. 

On  truck  " 26,600  lb. 

Total  engine   252,100  lb. 

Total  engine  and  tender 434,500  lb. 

Tender 

Wheels,  number   8 

Wheels,  diameter 33  in. 

Journals   6  by  11  in. 

Tank  capacity 8,500  U.  S.  gal. 

Fuel  capacity   18  tons 

Equipped  with  superheater,  power  reverse,  and  air  brake 

on   all    driving   and    tender  wheels,    with   two   9y2-m. 

pumps. 


Comparative  Cost  of  Equipment  in  1907  and 

1923 

The  Bureau  of  Railway  Statistics  in  Chicago  has  com- 
piled tables  from  the  records  of  the  Interstate  Commerce 
Commission  showing  the  amount  paid  for  new  rolling 
stock  and  other  rail  equipment  in  1907,  compared  with  the 
prices  for  the  same  material  and  equipment  in  1923. 

The  records  show  the  following: 

1907  1923 

Heavy  freight  locomotives,  each..   $16,243.00  $53,550.00 

Passenger  locomotives,  each 16.057.00    66,200.00 

Switching  locomotives,   each 11,857.00     39,000.00 

Passenger  coaches,  each 7.330.00     28,900.00 

Bag-gage  cars,  each 4,820.00    21.000.00 

Freight  cars,  each S700  to         825.00      2,301 .00 

Rails,   ton    28.00  43.00 

Angle  bars,  each 0.317  1.99 

Track  bolts,  cwt 2.45  4.30 

Track   spikes,   cwt 1.90  3.15 

Handcar  wheels,  each 2.70  6.25 

Common  wire  nails,  cwt 2.00  3.14 


Capacity  of  Belgian  Locomotive  Works 

The  17  principal  locomotive  builders  in  Belgium  are 
capable  of  producing  an  average  of  slightly  over  one 
locomotive  per  week  per  factory,  according  to  recent 
estimates.  This  figure,  however,  must  be  regarded  as 
purely  abstract,  in  view  of  the  fact  that  since  the  armis- 
tice no  Belgian  locomotive  plant  has  worked  at  capacity; 
under  present  conditions  even  the  Cockerill  Works  would 
be  doing  well  to  turn  out  regularly  25  locomotives  a  year. 
No  construction  plant  has  a  fixed  staff  for  locomotive 
manufacture,  help  being  usually  transferred  from  other 
branches  when  a  locomotive  order  is  taken.  The  fact  that 
capacity,  from  a  practical  standpoint,  is  considerably  be- 
low the  estimate  is  amply  demonstrated  by  the  fact  that  of 
102  locomotives  ordered  by  the  railroad  administration  in 
February,  1920.  from  various  Belgian  plants,  22  were 
still  unfinished  on  April  1,  1923. 


Pennsylvania   Builds   Three  New  Electric  Locomotives 

Now  Under  Construction  at  the  AJtoona  Shops  Preparatory   to 
Establishing  a  Standard   Electric  Locomotive  for  Their  System 

By  T.   C.   \\  CRTS.   General    Engineer.    \\  estern   Electric   &    Manufacturing   Co. 


Seme  idea  of  the  foresight  and  stud)  given  large  prob- 
lems by  some  of  the  leading  corporations  of  this  country 
can  be  realized  l>v  the   fact  that  before  the   New  York 

Terminal  of  ihe  Pennsylvania  Railroad  between  Manhat- 
tan I  rans l\r  and  New  York  City  was  placed  in  operation, 
experimental  work  preceded  the  adoption  of  the  electric 
locomotives  now  in  service.  During  this  experimental 
period  tour  locomotives  were  built,  and  a  continuous  joint 
vigorous  study  of  these  locomotives  was  made  by  the 
Railroad  Company  and  the  Westinghouse  Electric  & 
Manufacturing  Company  to  determine  the  best  possible 
type  of  locomotive  to  meet  the  requirements  of  the  serv- 
ice. The  results  fully  justified  the  time  and  expense  of 
this  extensive  preparatory  work. 

With  the  prospect  of  extensive  main  line  electrification 
in  the  near  future,  and  with  the  probability  of  the  electri- 
fication of  the  Altoona  grade  before  many  years,  the 
Pennsylvania  Railroad,  with  the  same  foresight  that 
characterized  their  study  of  a  locomotive  type  for  the 
New  York  Terminal,  built  a  split-phase  locomotive  of 
4000  hp.  continuous  rating,  known  as  the  "FF-1"  loco- 


are  arranged  two  per  jack  shaft,  and  are  mounted  out- 
side if,  and  at  either  end  of  the  driving  wheel  base.  Each 
jack  shaft  serves  two  pair-  of  drivers.  The  connection 
between  the  motors  and  the  jack  shaft  is  by  means  of 
pinions  and  flexible  gears. 

The  single  phase  freight  locomotive  will  have  a  gear 
ratio  of  30:118  and  a  maximum  speed  of  thirty-five  miles 
per  hour.  The  two  locomotives  that  are  being  arranged 
for  D.  C.  passenger  service  over  the  New  York  Tunnel 
and  Terminal  Division  will  have  a  gear  ratio  of  50:98, 
permitting  a  maximum  speed  of  seventy  miles  per  hour. 

Although  two  of  these  locomotives  are  being  laid  out 
for  D.  C.  operation,  while  the  third  is  to  operate  under  an 
A.  C.  trolley,  the  motors  and  all  other  parts  possible  are 
being  made  identical.  The  space  required  for  the  trans- 
former on  the  A.  C.  locomotive  is  devoted  to  accelerating 
resistance  on  the  D.  C.  locomotive.  The  pantagraph  on 
the  A.  C.  locomotive  gives  place  to  the  third  rail  shoe  on 
the  D.  C.  locomotive,  etc. 

Side  rods  will  be  utilized  for  the  transmission  of  power 
from  the  jack  shaft  to  drivers.     Flexibility  between  the 


New    200-Ton    Single-Phase    Road    Locomotive    for    Preferential    Freight   Service  for  the   Pennsylvania    Railroad 


motive,  and  placed  it  in   service   in  the  spring  of   1917. 

The  war  and  government  control  of  the  railways,  com- 
bined with  other  causes,  delayed  somewhat  the  test  of 
this  locomotive,  which  is  now  in  regular  freight  service 
between  Philadelphia  and  Paoli. 

In  the  meantime,  however,  the  Railroad  Company's  en- 
gineering organization  has  been  busy  designing  another 
type  of  locomotive  for  freight  service.  As  an  experiment, 
they  are  planning  to  equip  the  same  locomotive  that  has 
been  designed  primarily  for  freight  service,  to  operate 
in  high  speed  passenger  service  by  simply  changing  the 
gear  ratio. 

At  the  Railroad  Company's  Altoona  Shops  there  are 
-K  iw  being  built  three  powerful  locomotives,  all  of  the 
same  type.  One  of  these  is  to  be  used  for  freight  service 
under  the  single  phase  A.  C.  trolley,  while  the  other  two 
are  to  be  given  extensive  tests  to  determine  their  adapta- 
bility for  passnger  service,  after  which  it  is  proposed  to 
use  them  as  D.  C.  locomotives  on  the  New  York  Tunnel 
and  Terminal  Division  of  the  Railroad. 

Each  locomotive  will  weigh  approximately  four  hun- 
dred thousand  pounds,  and  will  be  equipped  with  four 
single  phase  commutator  type  motors.  These  motors 
have  a  continuous  rating  on  single  phase  of  760  hp., 
giving  a  total  locomotive  rating  of  3040  hp. 

The  locomotives  have  a  2-8-2  wheel  arrangement  with 
the  so-called  "steeple"  type  cab  construction.    The  motors 


motor  armature  and  the  running  gear  will  be  provided 
by  means  of  springs  set  in  the  gear  center,  and  flexible 
pinions  in  one  of  each  pair  of  motors  geared  to  their  com- 
mon jack  shaft.  These  springs  in  the  gear  center  and 
in  the  pinion  have  been  especially  devised  by  the  Westing- 
house  Electric  &  Manufacturing  Company.  They  are  of 
the  leaf  type,  and  are  inserted  into  their  pockets  without 
any  initial  tension,  and  are  so  designed  that  they  will  be 
active  throughout  the  operating  range  of  the  locomotives. 
Throughout  the  design  of  these  locomotives,  the  under- 
lying principal  adhered  to  has  been  that  of  extreme  sim- 
plicity. A  brief  description  of  both  the  A.  C.  and  D.  C. 
locomotives  may  be  of  interest. 

A.  C.  Freight  Locomotive 

Consideration  will  first  be  given  to  the  A.  C.  freight 
locomotive,  since  it  was  the  requirements  of  this  locomo- 
tive that  primarily  determined  the  characteristics  of  these 
locomotives  as  a  type. 

The  outstanding  feature  of  this  locomotive  is  the  trac- 
tion motor,  which  has  the  largest  capacity  possible  under 
the  limitations  prescribed  by  the  Pennsylvania  Railroad 
Company.  In  this  connection  it  should  be  noted  that  this 
motor  has  the  greatest  capacity  of  any  single  phase  com- 
mutator tvpe  traction  motor  that  has  ever  been  built  in 
this  country.  Some  idea  of  its  size  can  be  gained  from 
the  following  figures.     The  outside  diameter  of  the  frame 
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is  seventy-six  inches,  while  the  motor  is  forty-three  and 
three-quarters  inches  long.  The  main  frame  of  the  loco- 
motive is  so  designed  and  machined  that  it  forms  a  cradle 
into  which  the  motor  is  inserted,  thus  making  the  latter 
an  integral  part  of  the  locomotive  main  frame.  The 
motor  bearings  are  carried  on  the  side  frames  of  the  loco- 
motives, and  are  entirely  separate  from  the  main  frame 
of  the  motor  itself,  but  are  integral  with  the  motor  cradle. 
In  order  to  maintain  the  high  rating  previously  men- 
tioned, forced  ventilation  has  been  necessary,  air  being 
drawn  through  the  motors  instead  of  blowing  it  through 


Two  of  the  Large  Single  Phase  Motors  Mounted  in  Cradle,  Showing 
the    Springs    in    the    Gear    Center 

as  has  been  the  usual  practice  with  forced  ventilation. 

Another  interesting  and  novel  feature  of  this  locomo- 
tive is  the  use  of  an  oil  insulated,  forced  cooled  trans- 
former. The  tank  of  this  transformer  is  built  into  the  loco- 
motive, but  it  is  entirely  separate  from  the  cab  structure. 
Its  base  rests  on  pads  on  the  locomotive  main  frame,  while 
the  top  is  formed  by  a  portion  of  the  cab  roof,  but  at  no 
point  is  it  rigidly  connected  to  the  cab  structure.  The 
sides  of  this  tank  are  formed  from  a  single  sheet  of  steel, 
with  a  vertical  seam  joined  by  a  double  row  of  rivets. 
The  bottom  of  the  tank  which  is  an  integral  cup-shaped 
piece  is  set  into  the  side  sheets  and  riveted  into  place. 

The  transformer  oil  will'  be  cooled  by  being  pumped 
through  a  forced  ventilated  radiator.  A  single  motor  is 
provided  to  drive  both  the  oil  pump  and  the  blower  which 
provides  the  ventilating  air. 

The  locomotive  roof  is  constructed  so  that  the  removal 
of  the  transformer  core  from  the  locomotive  can  be  ac- 
complished by  simply  removing  that  portion  of  the  roof 
directly  over  the  transformer. 

Two  motor  driven  blower  sets  are  provided,  one  for 
•each  pair  of  traction  motors.  The  motors  driving  these 
sets  and  the  motor  driving  the  oil  pump  and  blower  men- 
tioned above  are  identical  with  the  single  exception  of 
the  shaft  extension.  This  feature  lends  itself  to  simplicity 
and  ease  of  maintenance. 

The  control  of  the  traction  motors  again  emphasizes 
simplicity.  The  apparatus  provided  consists  only  of  a 
master  controller,  a  reverser,  the  necessary  unit  switches 
for  a  notch-by-notch  voltage  increase  to  the  normal  volt- 
age of  the  traction  motors,  preventive  coils,  and  the  mini- 
mum number  of  relays  consistent  with  safety.  In  addi- 
tion to  this  apparatus  there  is  a  small  motor  generator 
set  used  for  charging  the  storage  battery  which  furnishes 
the  energy  for  the  control  apparatus  and  lights.  The 
braker  system  is  of  the  standard  locomotive  type.  The 
brake  lever  system  is  designed  for  clasp  brakes,  giving 
100  per  cent  braking  power  at  the  driving  wheel.  The 
above  constitutes  practically  all  of  this  very  simple  loco- 
moth  c. 


The  locomotive  capacity  is  as  follows: 

Continuous  Hourly 

Tractive  Effort    ( Lb.) 50,000  62,000 

Speed  (M.  P.  H.) 23  19.75 

Maximum  T.  E.  (Lb.  at  33y3%  adhesion)  100,000 

Maximum  Speed  (M.  P.  H.) 35 

This   means   that   the   locomotive   is   capable   of  hauling 

2.370  adjusted  tons  up  the  western  slope  of  the  Altoona 
grade  at  an  approximate  speed  of  24  miles  per  hour. 

D.   C.    Locomotives 

As  indicated  earlier  in  this  article,  the  passenger  loco- 
motives are  of  the  same  fundamental  design  as  the  freight 
locomotives  just  described,  and  are  intended  for  opera- 
tion on  the  New  York  Tunnel  and  Terminal  Division. 

The  traction  motors  are  identical  to  those  used  on  the 
freight  locomotive,  and  with  the  gearing  provided,  the 
locomotive  is  capable  of  handling  the  largest  Pullman 
train  entering  or  leaving  the  New  York  Terminal. 

The  blower  sets  are  also  a  duplicate  of  those  on  the 
A.  C.  locomotive.  A  number  of  parts  on  the  electrical 
equipment  required  for  D.  C.  operation  which  cannot  be 
made  duplicate  of  the  parts  on  the  A.  C.  engine  have 
been  made  duplicate  of  the  parts  on  the  present  Tunnel 
and  Terminal  locomotives.  Among  these  parts  may  be 
mentioned  the  third  rail  shoes,  resistance  grids,  etc.  This 
will  aid  in  the  ease  of  maintenance  of  the  locomotives. 

Mention  lias  already  been  made  of  the  fact  that  the 
motors  for  these  locomotives  are  in  capacity  the  largest 
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single  phase  traction  motors  in  this  country.  The  D.  C. 
locomotives  have  the  additional  distinction  ot  being 
equipped  with  the  largest  unit  switches  in  existence. 
These  switches  are  of  the  standard  Westinghouse  electro- 
pneumatic  type,  and  have  a  continuous  capacity  of  three 
thousand  amperes.  The  arc  rupturing  capacity  of  these 
switches  is  many  times  this  amount  on  a  750  volt  circuit. 
A  total  of  twenty-three  switches  is  required  on  each  loco- 
motive to  adequately  handle  the  motor  circuits. 

These  locomotives  will  be  completed  and  placed  in 
service  earlv  this  year,  at  which  time  it  is  proposed  to 
make  extensive  tests  to  determine  the  practicability  of 
this  type  of  locomotive  both  for  high  speed  passenger 
and  for  freight  service.  If  the  expectations  of  the  Rail- 
road officials  are  fulfilled,  a  tremendous  advance  will 
have  been  accomplished  in  electric  locomotive  design  by 
this  adaptation  of  one  locomotive  to  both  freight  and  pas- 
senger service. 


Some  Recent  Notable  Locomotives 

By  Mr.  James  Partington,  Estimating  Engineer.  American  Locomotive  Company 


The  locomotives  of  today  are  designed  and  built  to  meet 
the  special  requirements  of  the  service  for  which  they  are 
intended  to  a  greater  degree  than  ever  hefore.  These  re- 
quirements become  more  and  more  exacting  as  the  margin 
between  gross  and  net  operating  expenses  become  smaller. 
During  the  past  decade  this  margin  has  shrunk  very  seri- 
ously on  every  railroad  in  the  United  States.  Hence  the 
requirements  today  for  motive  power  efficiency  are  more 
exacting  than  at  any  previous  time  in  the  history  of  the 
railroads.  Therefore  our  up-to-date  locomotives  must  in 
the  service  for  which  they  are  designed  be  capable  of 
handling  the  largest  tonnage  that  road  conditions  will 
justify ;  produce  and  deliver  maximum  drawbar  horse- 
power at  minimum  cost  and  be  of  a  design  which  wiil 
insure  minimum  maintenance  for  the  service  rendered. 

To  meet  these  requirements  it  is  necessary  that  the 
physical  condition  of  the  road  be  carefully  studied,  the 
length  of  runs  for  the  greatest  economy  in  operation  de- 
termined, all  fuel  saving  devices  carefully  considered  and 
incorporated  if  definite  advantage  is  evident  and  that  the 
shop  facilities  for  maintenance  and  repairs  be  not  seriously 
over-taxed.  In  accordance  with  this  brief  outline  I  will 
in  a  very  general  way  set  forth  the  characteristics  and 
performances  of  several  recent  designs. 

The  Union  Pacific  R.  R.  Co.  had  been  operating  its 
heavy  passenger  trains  in  the  mountainous  districts  of  that 
road  with  Mikado  type  locomotives.  Wishing  to  improve 
their  running  time  and  have  a  greater  margin  of  reserve 
power  they  designed  a  Mountain  type  locomotive  for  this 
service.  Co-operating  with  the  engineers  of  the  Railroad 
Company  the  American  Locomotive  Company  built  a 
sample  locomotive  which  was  designated  as  Road  Number 
7000.  On  account  of  road  conditions  it  was  essential  that 
the  total  weight  in  working  order  should  not  exceed  345,- 
000  lbs.  It  was  necessary  at  the  same  time  to  secure  the 
largest  possible  boiler  and  cylinder  capacities  within  this 
limit  of  weight. 

While  the  rated  capacity  for  cylinders  29  x  38  ins.,  and 
200  l'is.  steam  pressure  is  3030  horse-power,  this  locomo- 
tive has  developed  in  actual  road  service  an  indicated 
horse-power  of  3500 — one  horse-power  for  every  98 1/> 
pounds  of  engine  weight. 

Fifty-five  of  these  locomotives  are  now  in  service.  They 
are  making  the  run  between  Cheyenne,  Wyoming,  and 
Ogden,  Utah,  without  change  of  engines  handling  trains 
of  13  and  14  all  steel  cars.  The  distance  is  484  miles  with 
grades  as  high  as  1.55  per  cent  westbound  and  1.14  per 
cent  easthound.  An  average  speed  of  37  miles  per  hour 
is  maintained. 

The  toiler  is  of  the  conical  connection  type  with  a  lib- 
eral combustion  chamber.  239  2%-in.  tubes  spaced  ^4-in. 
apart  and  48  5^-in.  superheater  flues.  The  distance  over 
tube  sheets  is  22  feet. 

The  engine  is  stoker  fired  with  a  good  grade  of  bitu- 
minous coal. 

The  grate  is  126  inches  long  and  96  inches  wide,  having 
an  area  of  84  square  feet. 

The  firebox  crown  and  sides  and  the  combustion  cham- 
ber are  made  of  one  sheet  eliminating  side  seams  or  a  weld 
across  the  crown  at  the  junction  of  the  combustion  cham- 
"ber.  Compared  with  the  maximum  cylinder  horse-power 
the  boiler  has  a  rated  efficiency  of  95  per  cent  and  the 
grate  an  efficiency  factor  of  102  per  cent. 

The  driving  wheels  are  73  inches  outside  diameter.   The 
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centers  are  of  special  cast  steel  with  the  sections  made  as 
light  as  possible,  maintaining  proper  factors  of  safety,  to 
keep  down  the  weight.  Special  steels  were  used  liberally 
throughout  the  running  gear  of  the  engine — the  main  and 
side  rods,  piston  rods,  driving  and  trailing  axles  and 
crank  pins  are  of  Carbon  Vanadium  steel.  At  60  miles 
per  hour  the  dynamic  augment  is  only  27  per  cent  of  the 
weight  on  drivers  and  at  73  miles  per  hour  only  39  per 
cent.  The  steam  distribution  is  controlled  by  the  Young 
valve  gear  and  the  Alco  power  reverse  gear. 

The  engine  presents  a  clean  cut  outline  in  keeping  with 
its  other  good  points.  Special  attention  was  given  to 
avoiding  outside  piping  above  the  running  boards. 

The  tender  which  is  of  Union  Pacific  standard  design 
provides  probably  the  greatest  coal  and  water  capacity  for 
any  passenger  engines  in  service,  i.e.,  20  tons  of  coal  and 
12,000  gallons  of  water. 

A  number  of  other  roads  have  put  mountain  type  en- 
gine^ which  closely  approximate  the  Union  Pacific  design, 
into  service  recently  showing  that  this  type  is  steadily 
gaining  in  favor  for  heavy  passenger  service.  We  believe 
this  type  of  locomotive  will  require  less  maintenance  than 
the  Mikado  type  if  the  same  or  equal  service  is  rendered. 

The  Most  Powerful  Ten-Wheel  Locomotive 

The  weight  of  passenger  trains  in  suburban  and  local 
service  has  become  so  great  on  many  railroads  that  it  is 
a  common  occurrence  to  see  these  trains  being  hauled  by 
Pacific  type  locomotives  of  large  capacitv. 

Believing  that  this  service  can  be  more  economically 
performed  by  properly  proportioned  ten-wheel  type  loco- 
motives the  Pennsylvania  R.  R.  Co.  has  recently  built  and 
put  in  service  forty  (40)  ten-wheel  engines  which  I  be- 
lieve are  the  heaviest  and  most  powerful  in  existence. 
These  were  fully  described  in  the  November,  1923,  issue 
of  Railway  and  Locomotive  Engineering. 

These  locomotives  have  a  tractive  power  only  3,000  lbs. 
less  tlian  the  most  powerful  Pacific  type  engines  on  the 
Pennsylvania  Railroad,  but  weight  70,000  lbs.  less.  Al- 
though they  do  not  have  as  large  a  boiler  in  relation  to 
cylinder  requirements  as  the  Pacific  type  engines,  thev 
have  ample  steaming  capacity  for  the  relatively  short  runs 
on  which  they  are  used.  Compared  with  the  maximum 
cylinder  horse-power,  the  boiler  has  a  rated  efficiency  of 
85  per  cent  and  the  grate  has  a  factor  of  96  per  cent. 

On  account  of  their  high  tractive  power,  they  are  able 
to  get  away  from  stations  quickly,  making  them  especially 
advantageous  for  service  requiring  frequent  stops.  Some 
of  these  locomotives  are  hauling  heavy  trains  on  steep 
grades  meeting  exacting  schedules. 

50%  Cut-Off  Locomotives 

Locomotives  arranged  for  a  maximum  cut-off  of  50 
per  cent  instead  of  the  usual  90  per  cent  are  not  an  en- 
tirely new  development  but  they  deserve  special  mention  at 
this  time  because  the  Pennsylvania  R.  R.  has  received 
from  the  Baldwin  Locomotive  Works  during  the  past 
year  over  four  hundred  decapod  freight  locomotives  with 
this  arrangement. 

These  engines  have  30l/>"  x  32"  cylinders  and  a  work- 
ing pressure  of  250  pounds. 

The  total  weight  in  working  order  is  386,000  pounds 

Weight  on  drivers  in  working  order  is  352,500  pounds. 
Diameter  of  drivers,  62  inches. 
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The  distribution  valves  of  these  engines  are  arranged 
with  an  auxiliary  port  which,  for  starting  a  train,  permits 
a  cut-off  of  80  per  cent.  This  port  being  restricted  in 
size,  its  effect  begins  to  diminish  immediately  after  start- 
ing and  is  practically  eliminated  when  the  speed  reaches 
2y>  miles  per  hour. 

Compared  with  a  locomotive  of  the  same  weight  the 
piston  thrust  is  greater  by  probably  25  per  cent.  This 
makes  necessary  larger  rods,  crank  pins,  crossheads.  etc., 
involving  an  increase  in  the  revolving  and  reciprocating 
weight  and  more  counter-balance  in  the  driving  wheels. 
The  effect  of  this  increase  in  reciprocating  weights  is  of 
little  importance  at  slow  speed,  while  the  greater  steam 
expansion  obtained  effects  an  important  saving  in  the 
operation  of  the  engines. 

Observations  indicate  a  coal  saving  of  20  per  cent  in 
slow  freight  service.  They  consider  that  for  high  speed 
passenger  service,  a  possible  saving  of  10  per  cent  would 
be  neutralized  by  the  negative  effect  of  the -25  per  cent 
increase  in  reciprocating  weights.  The  most  promising 
field  therefore  for  this  type  of  locomotive  is  in  heavy  slow 
freight  service. 

Three  Cylinder  Locomotive  on  the  New  \  ork  Central 

Owing  largely  to  the  success  of  the  New  York  Cen- 
tral's Class  K-ll  462  type  engines  in  fast  freight  service 
(these  engines  being  26"  x  20"  with  69"  wheel)  it  was 
decided,  for  increased  capacity,  to  try  out  a  4S2  type  en- 
gine nn  the  Mohawk  Division  between  Albany  and  Syra- 
cuse, a  distance  of  approximately  140  miles.  It  was  de- 
sired  to   make  this   distance    with   heavy   trains    in   eight 


rating  the  recommendations  decided  upon.  This  was  ac- 
cordingly done  and  the  engine,  road  No.  2568,  was  rebuilt 
and  shipped  to  the  Railway  Company  September  13.  1922, 
since  which  time  most  remarkable  results  have  been  ob- 
tained both  in  service  as  regards  hauling  capacitv  and  also 
fuel  and  water  consumption. 

The  work  done  by  this  locomotive  will  compare  most 
favorably  with  the  best  obtained  from  any  other  engine 
having  the  same  weight  on  drivers.  I  might  cite  as  typi- 
cal performances  that  this  locomotive  has  hauleel  trains  of 
8,000  to  8,500  tons  over  the  division  in  less  than  eight 
hours. 

The  major  changes  which  were  made  in  the  design  were 
as  follows  :  Substitution  of  three  cylinders  instead  of  two  ; 
addition  of  trailer  truck  booster;  addition  of  Elvin  stoker; 
addition  of  feed  water  heater;  substitution  of  type  E 
superheater  instead  of  tvpe  A ;  increase  of  tender  capa- 
city  from  8,000  to   15,000  gallons. 

The  original  engines  were  greatly  handicapped  by  the 
small  tank  capacity  furnished  and  too  frequent  stops  were 
required  to  take  water,  accordingly  the  tender  capacity  on 
tln^  engine  was  nearly  doubled  thereby  obtaining  much 
better  service  in  this  respect. 

Ibe  change  in  the  superheater  and  the  addition  of  stoker 
and  feed  water  heater  greatly  increased  the  maximum 
steaming  capacity  of  the  engine  so  that  no  difficulty  has 
been  experienced  in  this  respect  in  service.  In  fact  the 
harder  the  engine  is  worked,  the  better  she  seems  to  steam. 

The  results  in  service  have  been  so  marked  that  it  seems 
nable  to  maki  the  assertion  that  a  three-cylinder  en- 
gine having  the  same  weight  on  drivers  can  be  made  to  de- 
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hours  running  time.  As  the  482  type  engine  was  at  that 
time  a  new  type  on  most  roads  and  entirely  so  on  the  New 
York  Central,  it  was  decided  to  build  a  single  engine  and 
accordingly  the  first  of  the  Class  L-l  engines  on  this  road, 
No.  2500,  was  designed  and  built  by  the  American  Loco- 
motive Company  in  1916.  The  engine  was  designed  for 
this  particular  service  and  its  success  was  so  marked  that 
during  the  years  of  1916  and  1917,  139  additional  engines 
with  onlv  very  minor  modifications  were  built.  These  en- 
gines have  been  in  constant  service  since  that  time  and 
owing  to  the  geographical  conditions  of  the  Division,  are 
probablv  the  hardest  worked  engines  of  this  type  in  the 
United  States.  This,  of  course,  is  due  to  the  fact  that  the 
Division  is  practically  level  and  the  engines  are  worked 
with  heavy  trains  and  fairly  high  speeds  over  the  entire 
140  miles  at  their  maximum  capacity. 

Since  the  receipt  of  these  engines  on  the  New  York 
Central,  service  demands  have,  of  course,  been  constantly 
increasing,  finallv  reaching  such  a  point  in  1922  that  it 
was  decided  to  see  what  could  be  done  toward  increasing 
the  capacitv  of  this  type  of  engine  for  this  particular 
service. 

The  railway  company  then  asked  the  American  Loco- 
motive Company  for  its  recommendations  with  the  under- 
standing that  one  of  these  engines  was  to  lie  returned  to 
the  American  Locomotive  Company  and  rebuilt  mcorpo- 


liver  at  least  12  to  15  per  cent  more  power  that  the  corre- 
sponding two  cylinder  engine.  This  increase  is,  of  course, 
mostly  due  to  the  more  even  turning  moment  of  the  three 
cylinders  as  against  two,  and  the  better  effect  of  the  ex- 
haust in  the  stack. 

Three  Cylinder  Locomotive  on  the  Lehigh  Valley 

Another  three  cylinder  locomotive  has  recently  been 
built  by  the  American  Locomotive  Company  and  has  been 
placed  in  service  by  the  Lehigh  Valley. 

It  has  the  same  size  cylinders  and  same  boiler  pressure 
as  the  Xew  York  Central  engine,  described  in  the  Decem- 
ber, 1923,  issue  of  Railway  and  Locomotive  Engineer- 
ing. 

The  design  of  the  boiler  differs  considerably,  a  type  A 
superheater  is  used,  the  size  of  the  firebox  increased  and 
a  combustion  chamber  applied.  The  grate  area  is  25  per 
cent  greater.  No  booster  has  been  used  on  this  engine. 
A  study  of  the  performance  of  this  locomotive  should  in- 
dicate just  how  much  the  use  of  three  cylinders  will  add 
to  the  efficiency  of  a  locomotive  without  the  use  of  type 
"E"'  superheater  or  the  assistance  of  a  booster.  The  pre- 
liminary trial  runs  of  this  engine  have  shown  that  it  will 
haul  a  greater  tonnage  than  two  cylinder  locomotives  of 
considerably   higher   tractive   power.      It   is   a  very   free 
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steaming  locomotive  and  gets  it^  trains  over  the  division 
in  fast  time.  These  runs  were  made  on  the  Buffalo  divi- 
Bion. 

The  locomotiye  lias  hauled  a  train  of  4,500  tons  on  a 
long  grade  of  _'l  feet  per  mile  and  indications  are  that  it 
may  be  able  to  take  a  train  of  5.0(H)  tons  over  tins  section. 

i'lv  following  table  gives  the  general  characteristics 
ami  dimensions  of  the  three-cylinder  locomotive  No.  5000 
on  the  Lehigh  Valley  Railroad: 

Table  of  Dimensions,  Weights  and  Proportions 

Type  of  locomotive   4-8-2 

Sen  ice   Freight 

Track  gage   4  ft.  _8'  \  in. 

Cylinder,  diameter  and  stroke   i— 25  in.  by  28  in. 

Weights  in  working  order  : 

( )n   drivers    246,500  lb. 

( >n  front  truck  66,000  lb. 

(  >n  trailing  truck  56,500  lb. 

Total  engine   569,000  lb. 

Tender 201.000  lb. 

Wheel  bases : 

Driving 18  ft.  0  in. 

Total  engine  41   ft.  2  in. 

Total  engine  and  tender   11  ft.  8  in. 

Wheels,  diameter  outside  tires  : 

Driving    <>9  in. 

Boiler : 

Type    Conical 

Steam  pressure 200  lb. 

Diameter,  first  ring,  inside   82'  '2  in. 

Firebox,  length  and  width   126"^  in.  by  96'4  in. 

Tubes:  number  and  diameter:  250.  2'4  in.  and  50,  5^4  in. 

Length  over  tube  sheets 21  ft. 

Grate  area  84.3  sq.  ft. 

Heating  surfaces : 

Firebox  and  arch  tubes   592  sq.  ft. 

Tubes  and  flues   4.337  sq.  ft. 

Superheating     1 .294  sq.  ft. 

Tender : 

Style    Rectangular 

Water  capacity    10.500  gal. 

Fuel  capacity   15     tons 

Trucks    8  wheel 

Rated  tractive  force  64,700  lb. 


Feed  \\  ater  Heaters  and  Boosters 

\  very  considerable  number  of  the  locomotives  built 
last  year  were  equipped  with  feed  water  heaters  showing 
that  there  are  many  mads  read)  to  install  this  equipment 
for  the  saving  that  ran  be  obtained.  I  recall  one  case 
where  a  number  of  suburban  tank  locomotives  were 
equipped  with  feed  water  heaters  because  it  was  undesir- 
able to  increase  the  water  capacity  of  tanks  but  the  serv- 
ice required  sufficient  tank  capacity  to  make  the  run  with- 
out taking  water  between  terminals.  The  economy  in 
water  consumption  effected  by  the  feed  water  heater  has 
given  these  engines  a  comfortable  margin  without  increas- 
ing the  capacity  of  the  tanks. 

The  application  of  a  booster  usually  adds  from  9,000 
lbs.  to  11,000  His.  tn  the  tractive  power  of  a  locomotive. 

This  increased  power  is  available  at  starting  when  addi- 
tional power  is  must  needed.  It  is  also  available  at  slow 
speeds  on  grades  where  the  engine  may  otherwise  require 
a  helper.  What  the  booster  can  do  has  been  shown  in 
actual  service  many  times  and  its  use  has  been  increasing 
steadily. 

The  locomotives  that  I  have  briefly  cited  in  this  paper 
are  ones  about  which  I  happen  to  have  some  information. 
They  may  not  he  the  most  notable  of  the  year  just  past, 
they  are  by  no  means  the  only  notable  designs  of  last  year! 

Here  in  Canada  on  your  National  Railways  a  large 
number  of  Mikados  of  a  new  design  with  Belpaire  fire- 
boxes have  been  put  in  service  and  also  a  number  of 
Mountain  type  locomotives  of  larger  size.  Reports  on  the 
performances  of  these  engines  would  he  of  great  interest 
and  value.  How  their  fuel  rates  compare  with  previous 
engines,  whether  they  have  met  the  expectations  of  the 
officials  from  an  operating  standpoint,  etc. 

If  we  can  take  away  with  us  from  this  meeting  a  few 
thoughts  that  will  help  us  to  further  improve  the  engines 
that  will  be  built  this  year  or  next  year  our  evening  will 
have  been  well  spent.  We  will  not  find  any  one  design  of 
locomotives,  any  accessories  no  matter  how  important  or 
efficient  or  any  combination  of  these  things  that  will  give 
us  the  best  locomotive  for  all  roads  or  all  conditions  of 
service.  Each  railroad,  oftentimes  each  division,  has  its 
own  particular  problems  that  have  to  be  carefully  studied 
and  patiently  solved  individually.  It  is  a  part  of  success- 
ful railroad  operation  to  find  the  correct  solution. 


Depreciation  of  Railway  Equipment 


By  JOHN  E.   MUHLFELD 


The  present  day  application  of  "Depreciation,"  for  the 
lessening  of  price  or  value,  is  an  indirect  method  that  is 
frequently  used  to  speculate  in  the  problematical  life  of 
property,  and  which,  in  that  sense,  cannot  be  applied 
without  encountering  constitutional  obstacles  incidental  to 
the  confiscation  of  property. 

For  railway  rate  making  purposes  no  account  of  the 
depreciated  condition  of  a  physical  property  used  for  the 
convenience  of  the  public  need  be  taken  or  applied  to  its 
fair  value,  as.  in  order  to  provide  for  a  proper  use  of  the 
property,  the  owners  will  he  obliged  and  required  to  prop- 
erly maintain  it  out  of  current  earnings,  and  therefore 
must  of  necessity  be  allowed  a  sufficient  return  to  insure 
adequate  repairs  and  renewals,  in  the  form  of  actually 
applied  material  and  labor,  to  make  good  wasted,  worn, 


fatigued  and  stressed  parts  which,  if  allowed  to  remain,, 
would  cause  deterioration. 

The  Interstate  Commerce  Commission  depreciation 
accounts  have  been  provided  for  the  purpose  of  creating 
reserves  to  meet  or  reduce  the  amounts  otherwise  charge- 
able, as  may  be  appropriate,  to  Operating  Expense  or 
i"  Profit  and  Loss  accounts,  to  cover  property  retired. 
Such  depreciation  charges  shall  be  based  upon  the  percen- 
tage of  the  original  cost  (estimated  if  not  known),  ledger 
value  or  purchase  price  of  equipment,  determined  to  be 
equitable  by  the  carrier's  experience  and  best  sources  of 
information  as  to  the  average  current  loss  from  depre- 
ciation. 

The  term  "Depreciation,"  in  common  usage,  admits 
of  a  variety  of  definitions,  depending  upon  the  purpose  of 


42 


RAILWAY     AND     LOCOMOTIVE     ENGINEERING 


February,  1924 


its  use  and  the  attitude  of  mind  of  the  user,  and  has  been 
associated  more  particularly  with  accounting  systems  until 
the  passage  of  the  Federal  Valuation  Act.  In  point  of 
fact  it  imports  a  decline  in  value,  that  is,  a  diminution  of 
productive  or  net  earning  capacity.  For  example,  the 
phrase  "Accrued  Depreciation,"  as  found  in  the  Inter- 
state Commerce  Commission  Classification  of  Investment 
in  Road  and  Equipment,  is  intended  to  instruct  the  Car- 
riers in  respect  to  the  setting  up  of  an  account  for  the  Re- 
placement of  Equipment,  and  not  for  the  purpose  of  set- 
ting up  a  fund  for  its  upkeep.  Therefore,  it  would  seem 
that  a  "Replacement  Account''  would  more  clearly  and 
definitely  define  the  intent  for  the  setting  up  of  the  fund. 
The  introductory  letter  of  the  Statistician  of  the  In- 
terstate Commerce  Commission,  speaking  of  The  Classifi- 
cation of  Operating  Expenses  as  prescribed  by  the  Inter- 
state Commerce  Commission  in  the  Third  Revised  Issue 
of  1907,  pages  10-11,  reads  as  follows: 

"1 — The  question  of  depreciation  is  fundamentally  a  question 
of  values,  and  not  a  question  of  maintaining  the  original 
capacity,  or  of  a  standard  of  operating  efficiency,  or 
of  keeping  full  the  numbers  in  equipment  series." 

"2 — The  depreciation  rules  may  be  worked  either  on  the 
basis  of  the  value  of  individual  cars  and  locomotives,  or 
on  the  basis  of  the  value  of  series  of  cars  and  locomo- 
tives. On  this  point  accounting  officers  are  at  liberty, 
until  advised  to  the  contrary,  to  follow  whichever  method 
seems  to  them  the  more  appropriate." 

"4 — The  application  of  depreciation  charges  for  the  current 
year  and  subsequent  years  must  not  be  influenced  by  the 
practice  of  years  past.  In  case  property  has  been 
appreciated  by  excessive  charges  to  operating  expenses 
in  the  years  past,  the  value  thus  placed  in  the  property 
must  be  regarded  as  a  permanent  undivided  asset  to  the 
stockholders.  On  the  other  hand,  in  case  property  has 
depreciated  on  account  of  insufficient  charges  to  operat- 
ing expenses  in  years  past,  this  fact  must  not  be  per- 
mitted to  influence  the  determination  of  the  depreciated 
rate  for  the  current  year." 

_  It  will  be  observed  that  this  statement  by  the  Statisti- 
cian suggested  that  the  expenditures  for  excessive  charges 
to  maintenance  of  equipment  account  in  past  years  is  evi- 
dence of  value,  for  the  apparent  reason  that  when  repairs 
are  punctual  and  adequate,  and  renewals  are  in  proportion 
to  the  average  life  of  materials,  operating  expenses  have 
fully  discharged  their  obligations  to  the  equipment  and 
there  has  been  no  failure  on  the  part  of  a  material  agency 
in  the  performance  of  its  function  for  the  reason  that  a 
condition  of  undiminished  capacity  has  been  maintained, 
and  existing  depreciation,  if  any,  has  resulted  only  from 
causes  other  than  physical  exhaustion. 

The  evolution  of  equipment  in  the  way  of  size,  ca- 
pacity, design,  material  and  construction,  particularly  as 
the  result  of  new  inventions,  governs  largely  as  to  obso- 
lescence and  inadequacy.  For  example,  the  basis  of  com- 
parison of  the  present  day  fighting  value  of  warships  is 
that  of  displacement,  and  which  has  a  clearlv  defined 
value  at  the  date  of  a  ship's  completion  only.  The  reason 
for  the  change  in  this  value  is  that  from  the  date  a  war- 
ship takes  the  water  there  sets  in  a  steady  and  very  rapid 
depreciation  of  its  military  efficiency,  due  to  obsolescence 
and  inadequacy.  No  piece  of  equipment  embodies  such 
skilled  design  and  such  carefully  selected  materials  as  a 
modern  warship,  and  none  receives  such  careful  upkeep 
or  involves  the  expenditure  of  greater  sums  for  repairs 
and  refitting  at  regular  recurring  periods.  Therefore  the 
rapid  depreciation  is  not  due  to  material  or  maintenance, 
but  is  due  largely  to  invention.  In  fact,  the  more  modern 
a  ship  the  shorter  its  tenure  of  useful  life — on  account  of 
unforeseen  inventions  for  which  no  provision  can  be  made 
in  design  or  construction  at  the  time  that  it  is  built.  We 
have  only  to  look  at  our  own  and  at  Great  Britain's  naval 
budgets,  and  to  the  fact  that  a  capital  ship  is  worthless  for 
active  service  after  fifteen  years  from  the  date  of  com- 
pletion, in  order  to  realize  the  effect  of  obsolescence  and 


inadequacy,  and  not  the  effect  of  material  and  mainte- 
nance, in  calculating  depreciation. 

In  the  Interstate  Commerce  Commission,  Division  of 
Statistics  and  Accounts,  Accounting  Series  Circular  No. 
13,  issued  as  of  July  20,  1907,  Professor  Henry  C:  Adams, 
in  charge  of  Statistics  and  Accounts,  in  explaining  and 
stating  the  purpose  of  depreciation  accounts,  says:  "For 
a  carrier  that  in  the  past  has  maintained  its  property,  there 
can  be  no  increase  in  operating  expenses  on  account  of 
depreciation  charges,  for  the  reason  that  the  sum  of  the 
charges  to  the  three  primary  accounts,  'Repairs,'  'Re- 
newals,' and  'Depreciation'  under  the  new  classification 
will  equal  the  amount  which  under  the  old  classification 
would  have  been  charged  to  the  primary  account — 'Re- 
pairs and  Renewals.'  " 

While  Professor  Adams  did  not  so  state,  he  undoubt- 
edly in  this  statement  had  in  mind  the  older  railroads 
where  the  retirement  of  equipment  shall  have  commenced, 
and  where  the  annual  charge  to  operating  expenses,  re- 
sulting from  retirements,  approximate  what  the  deprecia- 
tion charge  might  be  on  such  classes  of  property.  Cer- 
tainly until  a  railroad  has  attained,  annually,  the  average 
of  its  retirements,  any  charges  to  operating  expenses  for 
depreciation  will  inflate  the  operating  expenses  if  suffi- 
cient current  expenditures  are  made  for  current  mainte- 
nance. 

The  Classification  of  Operating-  Expenses  as  pre- 
scribed by  the  Interstate  Commerce  Commission,  in  ac- 
cordance with  section  20  of  the  Act  to  Regulate  Com- 
merce, Third  Revised  Issue,  dated  1907,  and  Supplement 
to  same  effective  July  1,  1908,  in  stating  a  uniform  sys- 
tem of  accounts  also  defines  the  Depreciation  Accounts 
of  Equipment  "to  include  a  monthly  charge  of  one-twelfth 
(1/12)  of  per  cent  per  annum  of  the  original  cost 
(estimated,  if  not  known),  record  value,  or  purchase  price 
of  equipment,  to  provide  a  fund  for  replacement  when 
retired"  and  "that  charges  should  be  made  to  this  account 
during  the  life  of  the  equipment  except  in  cases  of  equip- 
ment which  attains  to  greater  than  a  normal  life;  in  such 
a  case  charges  should  cease  when  the  difference  between 
the  original  cist,  record  value,  or  purchase  price  and 
the  estimated  scrap  value  shall  have  been  charged  to  this 
account.'' 

The  foregoing  therefore  leads  to  the  proper  conclusion 
that: 

(a)  Depreciation  accounts  are  for  accounting  purposes. 

(b)  Such  accounts  are  to  create  a  fund  for  renewals  at 
the  expiration  of  useful  life  and  do  not  contemplate 
deductions   from   Capital  Accounts. 

(c)  No  charge  is  to  be  made  on  account  of  Depreciation, 
provided  that  repairs  and  renewals,  as  therttofore  under- 
stood, are  adequate. 

(d)  Monies  represented  by  depreciation  reserves,  which  may 
not  have  been  reinvested  in  the  property,  will  be  in- 
cluded in  Capital   investment. 

According  to  this  theory  the  effect  and  presumptive 
purpose  of  the  Depreciation  Accounts  are : 

First  —  To  distribute  the  maintenance  charge  over  the  traffic 

accommodated  by  it,  and 
Second — To  prevent  an  overstatement  of  income  which  would 

enable  the   declaration   of  a  dividend   from   Capital. 

Therefore,  so  far  as  I  know,  depreciation  has  been  re- 
quired by  the  Interstate  Commerce  Commission  not  for 
the  purpose  of  determining  value  but  as  anticipated  main- 
tenance, for  the  purpose  of  covering  an  intangible  quantity 
which  cannot  be  determined  or  measured  because  of  its 
deferred  maintenance  condition,  or  obsolescence,  or  inade- 
quacy, and  to  provide  a  fund  into  which  maintenance  can 
be  charged  and  accrue,  the  sole  effect  being  to  apportion 
the  maintenance  cost  to  the  entire  service  performed. 
Furthermore,  as  obsolescence  or  inadequacy  are  not  func- 
tions of  age  or  upkeep,  for  the  reason  that  a  locomotive 
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or  car.  regardless  of  its  age  or  maintenance  condition,  may 
become  obsolete  or  inadequate,  or  both,  at  any  time  when 
in  the  best  judgment  of  the  owners  it  is  unsuitable  for  the 
service  required,  any  measure  of  depreciation  must  there- 
fore be  on  the  basis  of  whether  or  not  the  equipment  has 
been  maintained  to  an  appropriate  standard  of  operating 
condition,  and  with  respect  to  its  suitability  and  adequacy 
to  meet  the  performance  requirements.  These  factors 
must  lie  determined  first  through  the  physical  condition 
of  the  simple  as  well  as  of  the  composite  or  assembled 
parts  making  up  each  piece  of  equipment  as  a  whole,  which 
condition  must  then  be  converted  into  value  in  terms  of 
dollars  and  again  properly  equated  tor  the  purpose  of  cor- 
recting any  differences  in  the  value  of  a  dollar,  thus  in- 
suring a  proper  final  figure. 

During  a  general  conference — at  which  various  steam 
read  mechanical  department  heads,  including'  myself,  were 
present — with  Professor  Henry  C.  Adams,  in  charge  of 
statistics  and  accounts  of  the  Interstate  Commerce  Com- 
mission, at  Washington,  D.  C,  prior  to  the  revision  of  the 
classification  of  steam  road  disbursement  accounts,  as  pre- 
sented by  the  I.  C.  C.  (subject  to  the  provision  of  the  Act 
to  Regulate  Commerce  as  amended  June  29,  1906)  and 
the  establishment  of  the  existing  I.  C.  C.  accounting  sys- 
tem, effective  as  of  July  1,  1907,  Professor  Adams  in- 
quired as  to  our  views  on  the  setting  up  of  a  depreciation 
account  for  locomotives  and  cars.  The  information  given 
him  was  to  the  effect  that  so  long  as  the  necessary  general 
and  running  repairs  and  renewals  were  made,  no  depre- 
ciation accounts,  except  to  cover  obsolescence  or  inade- 
quacv  of  equipment,  should  be  set  up,  inasmuch  as  any 
depreciation  which  obtained,  due  to  other  than  obsoles- 
cence or  inadequacy,  would  be  made  good  from  time 
to  time  by  repairs  and  renewals  on  operating  account, 
and  which  would  be  charged  to  the  Maintenance  of 
Equipment  expenses.  We  furthermore  contended  that  if 
depreciation  accounts  were  set  up  and  included  in  the 
Maintenance  of  Equipment  expenses,  same  would  tend  to 
cause  deterioration  and  deferred  maintenance  of  equip- 
ment for  the  reason  that  we  would  not  have  the  amount  of 
money  covered  by  such  charge  to  utilize  in  actual  applied 
labor  and  material  for  upkeep,  and  that  therefore  more 
damage  would  be  done  in  the  way  of  resulting  deferred 
maintenance  of  existing  live  equipment  than  could  be 
gained  from  the  creation  of  an  Accrued  Depreciation- 
Fquipment  reserve. 

Our  ideas  and  comments,  however,  apparently  did  not 
impress  Professor  Adams,  for  the  reason  that  the  depre- 
ciation accounts  in  Maintenance  of  Equipment  Expenses 
and  the  Accrued  Depreciation-Equipment  reserve  were  es- 
tablished and  since  which  time  existing  locomotives  and 
cars  have  not  benefited  from  the  application  of  the 
amounts  represented  thereby  for  actual  upkeep  in  the  form 
of  applied  labor  and  material. 

At  the  present  time,  under  the  I.  C.  C.  Rules,  when  a 
so-called  book  charge  is  made  to  Operating  Expenses  for 
depreciation  of  equipment,  this  same  amount  is  credited 
to  Accrued  Depreciation-Equipment  and  the  amount  cred- 
ited to  this  reserve,  on  account  of  each  particular  item  of 
equipment,  stands  in  the  reserve  until  each  such  particu- 
lar item  of  equipment  is  destroyed  or  is  otherwise  retired 
from  service;  after  which  the  ledger  value  is  credited  to 
Property  Account  and  the  amount  of  depreciation  which 
has  been  charged  to  Operating  Expenses  and  credited  to 
the  reserve  is  charged  to  the  reserve  and  the  balance  of  the 
ledger  value,  less  salvage,  is  charged  to  Operating  Ex- 
penses, Equipment-Retirements.  Therefore,  the  balance 
remaining  in  the  account  of  Accrued  Depreciation-Equip- 
ment at  all  times  represents  the  depreciation  on  existing 
or  live  equipment  which  has  been  charged  to  operating  ex- 
penses, and  may  be  drawn  upon  for  additions  and  better- 


ments to  existing  equipment,  lor  the  purchase  of  new 
equipment,  and  probably  for  improvements  to  fixed  prop- 
erty, n  so  desired.  It  cannot,  however,  he  drawn  upon  for 
any  purpose  other  than  for  the  creation  of.  or  for  thi 
quisition  of,  assets,  and  when  expended  for  such  purpi 
thi  cost  of  such  assets  must  be  charged  to  the  Capital  \ 
set  account  and  not  to  any  other  account.  For  example,  in 
il"  cas<  of  a  typical  steam  railway,  1  per  cent  per  annum 
is  the  rate  of  depreciation  established  to  provide  for  obso- 
lescence, inadequacy  and  contingencies  on  all  equipment 
acquired  prior  to  Federal  Control ;  and  the  rate  of  4j/>  per 
cent  per  annum  is  the  rate  charged  for  all  equipment 
acquired  during  Federal  Control,  this  rate  having  been 
established  during  Federal  Control  by  the  Division  of 
Accounts,  LT.  S.  R.  \.  When  any  piece  of  equipment  is 
retired  the  ledger  value  is  credited  to  Property  Account 
and  the  amount  of  depreciation  which  has  been  charged  to 
Operating  Expenses  and  credited  to  the  .Accrued  Depre- 
ciation-Equipment reserve  is  charged  to  this  reserve.  The 
balance  or  the  ledger  value,  less  salvage,  is  charged  to 
Operating  Expenses,  Equipment-Retirements. 

Prior  to  the  I.  C.  C.  instructions  effective  July-  1,  1907, 
Major  H.  D.  Bulkley,  Comptroller  of  the  Baltimore  and 
(  >hio  Railroad  Company,  had  inaugurated  on  January  1, 
1904,  on  that  system,  the  best  and  most  sound  system 
of  capital  and  operating  account  equipment  charges  and 
credits  that  has  yet  been  devised.  Under  Major  Bulkley 's 
system  of  accounting,  nominal  Equipment  Reserve  funds 
were  set  up  to  provide  only  for  emergencies.  There  was 
no  "estimating"  of  the  service  life  or  "speculation"  as  to 
the  future  usefulness,  value  of  physical  condition  of  live 
equipment,  thus  depriving  it  of  labor  and  material  needed 
for  current  repairs  and  renewals,  for  the  purpose  of  set- 
ting up  reserve  funds,  and  which  latter  are  the  cause  of 
otherwise  avoidable  physical  deteriorations  and  damage, 
and  result  in  premature  retirement  or  increased  cost  for 
upkeep  and  loss  of  potential  usefulness.  In  general,  under 
-Major  Bulkley's  plan,  when  additional  equipment  was  ac- 
quired the  record  and  cost  of  each  piece  was  entered  in 
the  Equipment  Ledger  and  charged  to  Equipment  Ac- 
count. Any  additions,  betterments  or  deletions  made  from 
time  to  time  were  properly  recorded  and  charges  or  credits 
made  accordingly.  The  cost  for  all  equipment  and  appur- 
tenance repairs  was  charged  to  Maintenance  of  Equip- 
ment Expenses,  and  when  any  piece  of  ownership  equip- 
ment was  retired  for  any  cause,  Equipment  Account  was 
credited  with  the  cost  as  shown  in  the  Equipment  Ledger 
and.  a  corresponding  charge,  less  salvage  credits,  made  to 
Expenses.  Also  when  equipment  belonging  to  a  "Trust" 
was  retired  for  any  cause  its  value  was  replaced  and 
similarly  charged  to  Expenses.  When  a  piece  of  equip- 
ment unfit  for  service,  was  rebuilt  its  Equipment  Ledger 
cost  was  credited  to  Equipment  Account  and  charged  to 
Expenses  and  its  rebuilt  cost  was  charged  to  Equipment 
Account  and  entered  in  the  Equipment  Ledger  as  a  new 
addition.  Likewise  when  a  piece  of  equipment,  unfit  for 
service  in  the  class  to  which  it  belonged,  was  changed  to 
another  class,  the  accounting  and  recording  were  similarly 
handled. 

The  fact  that  Major  Bulkley's  system  was  sound  is 
evidenced  by  the  general  condition,  performance  and  econ- 
omy of  equipment  upkeep  on  the  Baltimore  and  Ohio  dur- 
ing the  five  year  period  following  its  inauguration. 

As  is  evident  from  the  natural  distinction  between  cap- 
ital and  operating  expense  accounts  accrued  wear  and  tear 
that  is  made  good  from  time  to  time  by  current  repairs 
and  charged  to  maintenance,  cannot  be  considered  as  de- 
preciation. For  example,  locomotives  with  a  cost  of  re- 
production new  of  from  $12,000  to  $37,000  each,  as  of 
June  30,  1916,  are,  on  June  1,  1916,  in  need  of  general  re- 
pairs and  renewals  which  will  cost  from  $2,300  to  $5,900 
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each  at  prices  representive  of  that  period.  The  deduction 
of  the  cost  to  make  good  the  accrued  wear  and  tear,  from 
the  Cost  of  Reproduction  New,  would  leave  the  so-called 
"Depreciative  \  alue"  of  the  locomotives  only  from  $9,100 
to  $31,500  each.  This  would  he  entirely  wrong,  for  the 
reason  that  when  the  locomotives  are  turned  out  of  the 
shop  with  the  necessary  repairs,  during  the  period  imme- 
diately following  June  30,  1916,  and  which  repairs  will 
have  been  charged  to  Maintenance,  they  will  again  have  a 
Cost  of  Reproduction  Xew  value  of  from  $12,000  to 
$37,000  each,  as  of  June  30.  1916,  and  without  any  credit 
whatsoever  to  capital  account.  In  the  case  of  accrued 
wear  such  as,  for  example,  takes  place  on  driving  wheel 
axles  and  tires,  and  which  is  not  made  good  at  each  shop- 
ping, but  at  certain  intervals,  by  renewals  or  otherwise, 
the  same  reasoning  must  apply,  from  the  fact  that  such 
renewals  when  made  are  properly  chargeable,  and  are 
charged,  to  Maintenance. 

Furthermore,  any  attempt  to  credit  Depreciation  and 
charge  Maintenance  Accounts  with  the  cost  for  accrued 
repairs  and  renewals,  such  as  take  place  on  driving  wheel 
axles  and  tires  and  which  cannot  lie  made  economically  as 
of  each  date  of  shopping,  is  erroneous,  as  until  such  ac- 
crued repairs  and  renewals  reduce  the  Appropriate  Stand- 
ard of  Operating  Condition  or  the  Xet  Earning  Capacity, 
or  both,  of  the  property,  it  is  not  a  proper  credit  to  Capital 
Account. 

Therefore,  from  an  accounting  standpoint,  when  de- 
preciation charges  are  set  up  against  monthly  or  annua! 
operating  expenses  to  cover  accrued  wear,  tear  and  the 
like,  then,  as  such  physical  conditions  are  made  good 
through  maintenance,  the  asset  value  of  the  equipment 
affected  should  be  properly  appreciated.  (  (therwise  a 
double  or  improper  charge  will  obtain  against  operation. 

The  Romans  discovered  cement  and  concrete  mixing, 
which  is  today  largely  used  in  railroad  building  and  road- 
way structures,  before  the  time  of  Christ,  and  used  it  in 
the  construction  of  the  Pantheon  in  Rome  which,  with  its 
concrete  dome  of  equal  height  and  diameter,  i.e.,  142  feet, 
resting  on  circular  walls  of  brick  and  cement  mortar,  still 
stands ;  also  in  many  other  great  structures  that  they  built 
about  that  time.  Likewise  their  masonry  construction, 
which  is  also  largely  used  by  railroads,  is  represented  by 
the  Roman  Aqueducts,  some  of  which  are  60  miles  long, 
over  200  feet  in  height,  and  have  stood  20  centuries  of 
time.  They  still  bring  water  into  Rome,  and  are  evidence 
of  the  service  life  that  can  be  obtained  from  this  class  of 
work. 

Automobiles  are  also  passing  across  the  masonry 
bridge  built  over  the  River  Jordan  by  the  Jews  over  3,000 
years  ago.  Adjacent  thereto  a  hydro-electric  power  plant 
has  recently  been  contsructed  about  eight  miles  below  the 
Sea  of  Galilee. 

It  would  have  been  quite  impossible  at  the  time  of  the 
building  of  these  masonry  and  concrete  structures,  from 
30  to  20  centuries  ago,  to  have  determined  upon  any  rate 
of  depreciation  to  be  applied  to  their  life.  Who,  today. 
can  determine  what  rate  of  depreciation,  either  "straight 
line,"  or  otherwise,  should  be  applied  to  any  one  of  these 
structures?  Likewise  when  a  locomotive  or  car  can  be. 
and  is,  maintained  to  perform  the  necessary  service  for 
which  it  was  originally  designed  and  intended,  or  other- 
wise has  been  adapted  to  (as  has  been  actually  accom- 
plished b\  various"  existing  motive  power  and  rolling 
stock  during  the  past  fifty  years),  only  such  obsolescence 
or  inadequacy  as  will  destroy  its  fundamental  usefulness 
justifies  depreciation  or  retirement  charges  to  expenses. 

Wooden  railroad  structures  also  have  a  problematical 
life.  For  example,  the  Wabash  Railroad  Shops  at  Fort 
Wayne,  Ind.,  where  about  35  years  ago  I  served  my  time 
as  machinist  apprentice,   are  of  brick  and  wooden  con- 


struction and  the  original  wooden  buildings  are  still  in 
existence  and  being  utilized  for  the  same  purpose  for 
which  they  were  designed  and  constructed. 

The  theory  that  the  oldest  structure  is  the  worst  and 
the  newest  the  best  is  a  fallacy.  For  example,  age,  in 
combination  with  upkeep  charged  to  expenses  brings  ap- 
preciation, not  depreciation,  in  a  railway  or  highway  sub- 
grade.  Amortization  charges  are  proper  where  a  property 
is  permitted  to  run  down  and  eventually  become  worthless, 
but  maintenance  charges  paid  from  current  earnings  are 
in  themselves  amortization.  Likewise  when  an  accounting 
charge  is  made  against  expenses  for  "depreciation,"  when 
such  "depreciation,"  in  whole  or  in  part,  is  made  good  by 
maintenance,  the  "appreciation"  should  be  credited  to  ex- 
penses. 

The  misapplication  of  the  theory  of  "straight  line" 
depreciation  to  a  railroad  represents  permanent  impair- 
ment of  capital  which  can  never  be  restored  and  is  a  con- 
fiscation of  composite  property  having  a  problematical 
length  of  life.  Otherwise  when  are  such  railroads  as  those 
that  go  to  make  up  the  Xew  York  Central  and  Pennsyl- 
vania Systems  to  be  scrapped  and  new  transportation  ma- 
chines substituted. 

A  composite  mobile  structure,  such  as  a  locomotive  or 
car.  when  properly  maintained,  is  kept  in  existence  by  the 
continued  renewal  and  repair  of  its  simple  parts  which 
wear,  waste  away,  or  are  destroyed  piece-meal  from  time 
to  time,  and  the  cost  is  charged  to  expenses.  Further- 
more, during  the  past  ten  (10)  years,  the  hauling  capa- 
itv  and  efficiency  of  the  steam  road  motive  power  in  the 
United  States  has  been  increased  by  the  majority  of  the 
railroads  by  conversions  and  improvements  of  thousands 
of  existing  steam  locomotives  in  order  to  bring  this  older 
power  up  to  the  standard  of  the  more  modern  equipment. 
For  example,  in  the  case  of  a  certain  lot  of  Consolidation 
freight  locomotives,  which  eighteen  (18)  years  ago  cost 
new  about  $18,400.00,  their  recent  modernization  through 
the  application  of  increased  Ixfiler  pressure,  piston  valve 
cylinders,  superheaters,  brick  arches.  Walschaerts  valve 
gear  and  various  minor  improvements  enables  them  now 
to  haul  3,000  as  compared  with  2,300  equated  tons  per 
train  ;  and  also  to  operate  about  30  per  cent  more  economi- 
cally with  respect  to  fuel,  repair,  and  other  working  and 
maintenance  costs  per  gross  ton  mile,  with  the  result  that 
the  net  earning  capacity  of  each  locomotive  in  that  re- 
gard has  been  increased,  on  an  average,  about  $57,000.00 
per  annum  as  compared  with  its  previous  performance  as 
originally'  constructed. 

PHYSICAL  CONDITION 

of 

COMPOSITE  PROPERTIES  SUCH  AS 

LOCOMOTIVES  AXD  CARS 

In  the  designing  and  building  of  the  different  types 
and  capacities  of  locomotives  and  cars,  fundamental  fac- 
tors are — 

1 — Proper  factors  of  safety, 

2 — Effective  distribution  and  disposition  of  material, 

3 — Chemical    and    physical    specifications   and   tests    of    detail 

material, 
A — Inspection  and  testing  of  the  final  assembly  of  parts. 

The  factors  of  safety  to  lie  used  in  the  designing,  dis- 
tribution and  disposition  of  the  material  in  the  detail  parts 
are  most  important  elements,  for  the  reason  that  these 
factors  must  not  only  provide  adequate  safety  and  main- 
tenance in  operation,  but  must  further  provide  an  ade- 
quate margin  of  strength  to  take  care  of  the  atomic  or 
molecular  differences  and  changes  in  the  material  used. 
For  example : 
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./  Original  inherent  defects  such  as  pipes,  blow-holes  or 
physical  01  chemical  segregation  arc  covered  bj  this  factor 
of  safety. 

/.'  The  fatigue  in  parts  subject  to  repeated  dynamic  strains  is 
ered  bj  this  Factor  of  safety,  in  combination  with 
periodical  heat  treatment  when  required. 

1  The  fatigue  in  parts,  due  to  heat,  is  covered  l>y  this  factor 
of  safety,  in  combination  with  repairs  and  renewals  as 
required. 

I>  Corrosion  due  ti>  oxidation  or  other  chemical  action,  is 
ered  by  this  factor  of  safety,  in  combination  with  re- 
pairs and  renewals  as  required. 

hi  general,  in  the  designing  of  steam  locomotives,  the 
Factors  of  safety  used  range  from  4  to  8  for  various  prin- 
cipal parts  such  as: 

Boiier  shell                    — Factor  of  Safety  of  A]/2 

B  tiler  staybolts            —     "  "        "        "   6  to  8 

Boiler   tubes  and   flues —  "   6 

Cylinder  bodies            —     "  "  S 

Engine  frames               —      "  "                  "    6  to  8 
Axles   (with  ii"  wear 

on  original  diameter) —  "    S 

Crank  pins                      —  3 

Main  and  side  rols       — ■     "  "5 

Valve   gear                      —      "  "         "    5 

f  Beyond  re- 
Tires                                 —      "  "         "         "     \  quirements  of 

[  good    practice 
Other  parts  subject  to 
original   inherent  de- 
fects, fatigue,  erosion 

and  corrosion             —  4  to  8 

Various  factors  which  affect  the  wear  and  tear  and  the 
upkeep  cost  for  steam  locomotives  may  he  stated  as : 

1 — The  human  element  factor  in  operation  and  inspection — 
which  may  increase  or  decrease  the  normal  wear,  tear,  loss 
and  damage  on  boiler  and  machinery  parts  such  as  firebox 
sheets,  flues  and  tubes,  grates,  ash-pans,  tires,  journals, 
shoes  and  wedges,  guides  and  cross'heads,  piston  and  valve 
rod  packing,  piston  valve  and  cylinder  packing,  main  and 
side  rod  bearings,  motion  gear,  and  the  like.  For  example, 
the  human  element  factor  in  the  regulation  of  the  water 
level  in  the  boiler  determines  as  to  the  wear  and  tear  on 
the  superheater,  piston  valves  and  cylinders.  The  same 
factor  in  the  use  of  lubricants  determines  the  wear  and 
tear  on  cylinder  and  valve  parts,  journals  and  bearings. 

2 — The  kind  of  gradient  and  curvature  over  which  the  loco- 
motive must  operate  affects  the  flange,  as  well  as  the  tread, 
wear  on  tires  and  wheels. 

3 — The  surface,  alignment,  guage  and  condition  of  track  rails 
affects  the  wear  on  tires  and  wheels. 

4 — The  kind  of  fuel  determines  the  extent  of  erosion  and 
corrosion  of  firebox  sheets  and  boiler  tubes  and  flues. 

5 — The  quality  of  boiler  water  determines  the  time  between 
the  renewal  of  boiler  and  firebox  plates  and  stays  and  the 
re-setting  of  boiler  tubes — which,  in  many  cases,  vary  from 
one  to  ten  or  more  years. 

A  steam  locomotive  is  composite  property  made  up 
of  an  assembly  of  simple  properties  or  parts  of  different 
design,  material,  strength  and  value,  and  these  detail  parts 
may  or  may  not  be  subject  to  deterioration  on  account  of 
use  or  non-use.  For  example,  certain  non-wearing  parts, 
such  as  various  iron  and  steel  castings,  undergo  no  re- 
placement except  on  account  of  original  indifferent  de- 
sign, material  or  manufacture,  or  as  the  result  of  casualty, 
whereas  other  wearing  parts,  such  as  valve  and  cylinder 
packing  rings  and  brake  shoes,  require  frequent  replace- 
ment and  have  relatively  small  new  or  salvage  value, 
while  other  wearing  parts,  such  as  driving  box  crown, 
and  main  and  side  rod  brasses,  require  frequent  replace- 
ment and  have  a  relatively  large  new  and  salvage  value. 

So  long  as  equipment  performs  its  function  it  has  not 
lost  any  of  its  value  to  the  carrier.  Therefore,  much 
depends  upon  the  standard  of  excellence  of  repair  in  which 
a  railroad  maintains  its  equipment  and  the  extent  to  which 
constant  repairing  and  renewing  of  worn,  fatigued, 
stressed  and  wasted  parts  make  good  deterioration. 

From  calculations  made  at  different  times,  on  the 
basis  of  weight  and  cost,  locomotive  parts  which  must, 
from  time  to  time,  be  removed  and  renewed  in  whole  or 


in  part,  represent  from  30  to  40  per  cent  of  the  total  value 
of  the  locomotive,  and  Exhibit  "A"  has  been  prepared  to 
show  how  these  parts  may  be  listed,  as  regards  physical 
treatment,  for  the  purpose  of  continuing  the  complete 
locomotive  in  unimpaired  condition  indefinitely,  so  far  as 
its  original  design,  material  and  construction,  and  its  pro- 
ductive earning  capacity  are  concerned,  without  other 
than  a  normal  cost  for  maintenance  and  operation,  subject, 
of  course,  to  its  renewal  from  service  on  account  of  obso- 
1'  '(nee,  inadequacy,  casualty  or  for  some  other  reason 
discretionary  with  the  owners. 

In  addition  to  the  listing  given  in  Exhibit  "A''  we 
must  also  differentiate  between  steam  locomotive  wear, 
tear  and  wastage  which  is  regularly  made  good  at  each 
classified  repair  shopping,  such  as  resetting  boiler  tubes, 
renewing'  boiler  stays,  turning  driving  and  truck  wheel 
tires,  refitting  driving  box  crown  and  end  play  bearings, 
renewing  piston  valve  and  cylinder  packing,  re-fitting 
crosshead  shoes  and  guides,  re-fitting  and  renewing  main 
and  side  rod  brasses,  and  the  like,  and  that  wear,  tear  and 
wastage  which  accrues  but  need  not,  and  also  cannot 
economically,  be  made  good  at  each  classified  repair  shop- 
ping, such  as  the  re-setting  of  boiler  flues  and  the  renewal 
of  boiler  flues,  tubes,  superheater  elements,  driving  box 
crown  brasses,  driving  box  shoes  and  wedges,  tires, 
wheels  valve  chest  and  cylinder  bushings,  crosshead  shoes, 
fireboxes,  front  flue  sheets,  smokebox  liners,  and  the  like. 
The  potential  life,  use  and  treatment  of  certain  steam  loco- 
motive simple  properties  such  as  a  boiler  tube  or  flue,  tire 
and  axle,  and  of  certain  composite  properties,  such  as  a 
firebox,  must  also  be  given  full  consideration.  In  addi- 
tion to  wear,  tear  and  wastage,  the  factor  of  established 
rules  and  regulations  will  affect  the  life  of  parts,  as  for 
example,  boiler  tubes  and  flues,  which,  according  to  the 
Interstate  Commerce  Commission  instructions,  must  all 
be  removed  from  each  boiler  at  established  times,  unless 
otherwise  authorized,  regardless  of  their  physical  condi- 
tion, in  order  to  make  periodical  interior  examination  of 
the  boiler  in  addition  to  the  annual  hydrostatic  test. 

In  the  typical  case  of  a  Consolidation  type  of  freight 
locomotive,  representative  of  about  fifty  (50)  locomotives 
of  the  same  class,  the  cosf  for  classified  repairs  during  a 
ten  (10)  year  period  was  distributed  as  follows: 
Cost  of  new  material  applied  in  place 

of  parts  removed $16,610.23 

Cost  of  labor  to  remove  old  and  apply 

new  material   1 1 ,663.00 

Cost  of  labor  to  repair  and  refit  parts 

that  were  not  renewed 2,969.16 

Value  of  salvage  and  scrap  removed.  .      1,685.78 

TOTAL  net  cost  of  material 14,924.45 

"      "  labor    14.632.16 

"      "  material   &   labor  29,556;61 
"         "       "      "  new  material  and 
labor  to  remove  old  and  apply  new 
material,   exclusive   of   salvage  and 

scrap  credit 28,-73.23 

As  this  locomotive  cost  the  railroad,  when  new  built, 
approximately  $18,400.00,  of  which  figure  the  cost  of  the 
unassembled  material  at  that  time  represented  about  $9,- 
400.00  or  51  per  cent,  it  will  be  realized  to  what  extent, 
during  the  life  of  a  locomotive,  the  renewal  of  material 
subject  to  deterioration  takes  place  in  the  process  of 
repeated  classified  repairs  and  that  practically  no  oppor- 
tunity exists  for  anv  depreciated  simple  parts  to  be  con- 
tinued in  use  when  a  composite  piece  of  machinery,  such 
as  a  locomotive,  is  maintained  in  serviceable  condition 

Chart  "A"  has  been  prepared  to  show  the  effect  of  the 
difference  in  the  average  wear,  tear  and  life  of  the  various 
simple  and  composite  parts  and  appliances  of  one  class 
of  locomotives,  on  the  vears  of  service  and  the  assumed 
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average  value  of  the  particular  lot  of  locomotives  in- 
volved. This  exhibit  differentiates  particularly  between 
the  accrued  wear  and  tear  on  those  parts  which  cannot, 
economically,  and  need  not  all,  be  restored  at  each  shop- 
ping, in  order  to  maintain  an  appropriate  standard  of  op- 
erating condition  or  of  earning  capacity,  and  the  accrued 
wear  and  tear  on  those  parts  which  must  be  more  fre- 
quently refitted  or  renewed. 

Chart  "B"  shows  the  effect  of  age,  conditions  and  bet- 
terments and  classified  repairs  on  the  maximum  starting 
power  of  a  steam  locomotive,  which  gives  the  hauling 
capacitv  and  thermal  efficiency  as  shown  on  Charts  "C" 
and  "D." 

Chart  "C"  shows  the  effect  of  age,  additions  and  bet- 
terments and  classified  repairs,  in  the  same  locomotive, 
on  the  maximum  hauling  capacity  at  a  speed  of  fifteen 
(15)  miles  per  hour. 

Chart  "D"  shows  the  effect  of  age,  additions  and  bet- 
terments and  classified  repairs,  in  the  same  locomotive, 
on  the  percentage  of  power  delivered  at  the  rail  to  100 
per  cent  of  the  heat  value  of  the  coal  as  fired.  The  de- 
crease in  the  thermal  efficiency,  between  shoppings,  illus- 
trates the  effect  from  the  gradual  fouling  of  the  boiler 
and  the  accumulation  of  lost  motion,  due  to  wear  and 
tear  on  the  valve  gear,  that  cannot  economically  be  made 
good  from  month  to  month  by  enginehouse  repairs,  and 


which  affects  the  adjustment  of  the  valves  and  the  distri- 
bution of  the  steam  in  the  cylinders.  Leakage  of  steam 
through  piston  valve  and  cylinder  packing,  and  through 
valve  and  piston  rod  packing,  has  not  been  considered,  as 
these  parts  should  be  constantly  maintained  in  good  con- 
dition. 

Chart  "E"  compositely  illustrates  the  typical  periodi- 
cal accrual  and  restoration  of  locomotive  wear,  tear  and 
wastage,  starting  and  hauling  capacity,  and  thermal  effi- 
ciency, as  set  out  on  Charts  "A,"  "B,"  "C,"  and  "D."  In 
addition,  the  diagonally  disposed  broken  line  shows  the 
I.  C.  C.  rate  of  "straight  line"  depreciation  on  the  basis  of 
the  life  of  the  locomotive  being  determined  at  twenty-eight 
(28)  years  and  the  salvage  or  scrap  allowance  value  being 
placed  at  3^  cents  per  pound  of  light  weight  of  engine  and 
tender. 

Charts  "B,"  "C,"  "D,"  and  "E"  are  merely  diagram- 
matic and  are  conditioned  on  a  single  class  of  Consolida- 
tion type  of  locomotive  operating  under  like  climatic,  serv- 
ice, gradient,  curvature,  mileage,  tonnage  rating,  water, 
fuel  and  other  operating  and  maintenance  conditions. 
However,  they  bring  out  the  fact  that  a  locomotive,  prop- 
erly maintained,  will  have  the  same  starting  and  hauling 
capacity  and  thermal  efficiency,  regardless  of  age,  and 
therefore  is  not  subject  to  depreciation,  except  on  account 
of  obsolescence  or  inadequacy. 


Exhibit  "A" 

Potential    Life    and    Treatment    or    Certain    Simple    Properties    Which    Collectively  Enter  into  the  Construction  of  a  Steam  Locomotive,  or  Composite  Property 

LIST   OF   STEAM   LOCOMOTIVE   PRINCIPAL   PARTS 


Group 


Boiler 


Machinery 


Running  Gear 


Tender 


Which    Have    the    Maximum    Life    and 

Require  Relatively    Few   Repairs 

or  Renewals 

Boiler  shell  sheets,  stays  and  braces 

Smokestack  castings 

Smokestack   extension   castings 

Dome  cap 

Dome  casing 

Smokebox   castings 

Smokebox   door  ring 

Mud-ring 

Dry    and    throttle    pipes 

Steam  and   exhaust  pipes 

Waist    sheets 


Which  Have  an  Indefinite  Life  and  Require 

Re-fitling    from    Time 

to    Time 

Smokebox  fronts  and  doors 
Grate  bearing  bars  and   supports 
Grate  rigging 
Ash-pan   rigging 


Engine    frames 
Cylinder    bodies 
Engine   frame  bumpers 
Engine    frame    cross-ties    and    fillers 
Engine    frame    deck    castings 
Guide   yokes 
Guides 

Cylinder  and   valve   chest   heads 
Cylinder   and   valve   chest   head*  cas- 
ings 
Piston    valve   bodies   and   heads 

.Vheel   centers 

Wheel   center  counterweights 

Truck  frames  and  bolsters 

Truck  radius  bars 

Equalizers 


('Tender  tank  shell 
Tender  frame  castings 
Truck  frames  and  bolsters 
Tender  tank  swash  plates 
Tender  tank  braces 


"Superheater  header 
Firedoors   and    frames 
Air    reservoirs 


Special    Equpiment 


Miscellaneous 


f  Whistle 

Sand  boxes 
J  Bell  yokes 
|  Pilot  brackets  and  braces 

Hand  rails 
^Ladders 


Main  and  side  rod  bodies 

Main  and   side   rod  straps 

Crossheads 

Motion   gear   parts 

Frame  pedestal  caps 

Rocker  arms 

Tumbling  shafts 

Certain  bolts,  nuts  and  other  fastenings 


Center   plates  and  side  bearing 
Brake    rigging 
Brake  beams  and  heads 
Equalizer   hangers 


Tender    frame    sections 

Center   plates  and  side   bearings 

Brake   rigging 

Brake  beams  and  heads 

Certain  bolts,  nuts  and  other  fastenings 

Coal  gates 

Coal  guards 


Air  pumps 

Fire   door   rigging 

Power  grate  shakers 

Injectors 

Safety  valves 

Lubricators 

Boiler  checks 

Throttle   valves 

Throttle    valve   rigging 

Boiler   mountings 

Whistle  rigging 

Certain  air  brake  parts 

Certain  special  appliances 

Steam   pipe  castings 

Exhaust  pipe  castings 

Cabs 

Running   boards 

Engine  and  tender  drawbars 


Which     Have    a     Definite     Life     and     are     Frequently 

Re-fitted,    or    Otherwise    Scrapped 

and    Renewed 

Smokebox  liners 

Smokebox   draft   appliances 

Boiler  lagging 

Boiler  jacket 

Firebrick  baffle  walls 

Ash-pans 

Rocking   and   drop   grates 

Flues 

Tubes 

Firebox  sheets 

Front  tube  sheets 

Firebox    staybolts 

Piston  and  valve  rods 

Crank  and  wrist  pins 

Certain    bolts,   nuts    and   other    fastenings 

Piston   heads  and    packing   rings 

Piston  valve  bull  and  packing   rings 

Cylinder   bushings 

Valve   chest  bushings 

Main  and  side  rod  brasses,  pins,  bushings  and  bolts 

Crosshead  shoes 

Motion  gear  bearings,  bushings   and  pins 


Springs 

Driving  boxes,  shoes  and  wedges 

Driving   boxes,   crown   brasses  and   end   play  liners 

Axles 

Tires 

Truck  journal  boxes 

Truck  journal  bearings 

Tank  valves 
Tender  tank  coal  space 
Truck    cast   wheels 
Certain    bolts,    nuts    and 
Truck  journal  boxes 
Truck   journal   bearings 
Shovel    plate 
Truck   springs 


other    fastenings 


Power  reverse  gear 

Mechanical  stoker 

Couplers 

Draft  gears 

Brake  shoes 

Piston  and   valve   rod   packing 

Certain    air    brake    parts 

Certain   special  appliances 

Superheater  elements 

Superheater  unit  bolts 

ieater  damper  gear 


?r  cocks 

1  grease  cups 

g  and   varnishing 
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Chart  "A" 
STEAM    LOCOMOTIVES 


TYPICAL  ACCRUAL  AND  RESTORATION   WEAR  AND  TEAR    CHART 
BASED  ON  AGE  OF  LOCOMOTIVE  SHOWING  CYCLE  CHANCES   IN  PHYSICAL  CONDITION 
IN  PER  CENT  OF  NEW  CONDITION  AND  IN  PER  CENT  OF  COST  OF   REPR  00U  CTI  ON.  N  EW 

Value  of  Locomotive:  in  Pen  Cent 
of  Cost  of  Re  production. New.  or  of  Physical  Condition.  New 
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The  Reduction  in  Physical  Condition 
and  Value  for  each  the  Boiler, Firebox  , 
Cylinders, Axles  and  Tires  is  shown 
separately,  as  indicated. 

Renewals  of  all  other  Parts  and 
Classified  Repairs   are:  separately    rep- 
resented   AND    MARKED  AS"GlASSIFIED 

Repairs"  (R) 

The"Value"Base  of  thC  Entire  Locomotive 

IS,  AT  ALL  TIMES.THE  CoST  OF   REPRODUCTION, 

New,  or  the  Physical  Conoition.New. 

Factors  of  Obsolescence  and  Inadequacy 
have  not  been  considered  in  preparation 
of  this  Chart. 

Values  and  Physical  Condition  Per 
Cent  are  Indicated  by  the  Horizontal 
Lines. 

I.CC  Depreciation  Line  is  based  on 
28Years  Total  Life  and  on  Salvage 
Cost  and  Physical  Value  s  being  9.65  Per 
Cent  of  Original  Cost  andConoition. 

Service  Life  of 

B-  Boiler 25  YearsIEst) 

F-  Firebox  - — -  15 
C*  Cylinders  —  f  & 

A-  Axles 12 

T-  Tires  3 

Estimated  Average  Period  between 
Classified  Repairs  (R)  I  Year. 
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Charts  "B,"  "C"  and  "D"' 

STEAM    LOCOMOTIVES 


TYPICAL  STARTING  CAPACITY,  HAULING  CAPACITY    AND  THERMAL  EFFICIENCY   CHART 
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Chart  "E" 
STEAM    LOCOMOTIVES 


COMPOSITE   CHART  SHOWING  TYPICAL  ACCRUAL    AND  R 
WEAR  AND  TEAR. STARTING  CAPACITY.  HAULING  CAPACITY    AND 

Graph  A 

iSTORATION  OF 
THERMAL   EFFICIENCY. 

-GRAPH  A- 
r                       WEAR  and  TEAR 

Typical  Cycle  Chances  in  Physical 
Condition  inPerCent  of  New  Conoition 
and  in  Percent  of  Cost  of  Reproduction, 
New.oaseo  onA&e  of  Locomotive. 

•    The  Reduction  in  Physical  Conoition 
ano  Value  for  each  the  Boiler, Firebox, 
Cylinders, Axles  ano  Tires  is  shown 
separately,  as  inoicated. 

renewal5  of  all  other  parts  ano 
Classified  Repairs  are  separately  rep- 
resented   AND  MARKED  AS  CLASSIFIED 

Repairs. 

The  Value  Base  or  the  entire  Locomotive 

IS,  AT  ALL  TIMES.THE  COST  OF  REPRODUCTION, 

Nrw.oR  the  Physical  Condition, New. 

Factors  of  Obsolescence  and  Inadequacy 

have  NOT  BEEN  CONSIDERED   IN  PREPARATION 

of  this  graph 

Service  Life  of 
Boiler  25  Years  (Est) 

FlREBOK  15          - 

Cylinoers—  18       - 

Axles  IZ 

Tires  3 

Estimated  Average  Period  between 
Classified  Repairs,  I  Year. 
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Railroad  Efficiency 

The  report  of  the  National  Transportation  Institute,  an 
abstract  of  which  is  published  on  another  page,  should 
prove  interesting  reading  to  all  who  are,  in  any  way 
affiliated  with  railway  work.  To  those  we  believe  that 
the  railroads  are  doing  fairly  well,  that  the  officials  are 
honest,  sincere  and  earnest  men,  doing  their  best,  and 
that,  given  a  chance,  they  will  do  even  better  in  the  fu- 
ture than  they  have  in  the  past ;  the  report  will  come  as 
a  corroboration  of  their  beliefs  and  a  story  for  their  faith 
in  future  accomplishments.  But  those,  whose  creed  is 
one  of  damnation ;  for  whom  the  railroad  is  merely  a 
subject  for  flamboyant  vituperation,  and  a  means  of  creat- 
ing dissatisfaction  among  the  unthinking  mass,  must  read 
such  a  report  as  this  with  a  feeling  closely  akin  to  chagrin. 

To  be  shown  in  cold-blooded  figures  that  with  a  lower 
capital  ratio  to  output,  and  with  the  greatly  increased  per- 
sonnel the  railroads  are  doing  more  work  per  man  and 
per  dollar  invested  than  they  did  twenty  years  ago,  must 
be  a  cause  of  jubilation  or  humiliation  according  to  the 
point  of  view. 

The  fact  will  probably  come  as  a  surprise  to  most  peo- 
ple. 

There  is  one  point  in  the  report  that  offers  some  food 
for  thought. 

Ever  since  the  memory  of  man  runneth  not  to  the  con- 
trary, there  has  been  a  group  of  conservatives  who  have 
thought  that  the  weight  of  the  locomotive  had  reached 
its  ultimate  limit.  They  were  badly  disconcerted  for  a 
time,  however,  starting' a  little  more  than  thirty  years 
ago,  while  the  weight  and  tractive  effort  of  locomotives 
were  advancing  by  leaps  and  bounds.  So  rapid  was  this 
increase  that  our  ideas  had  to  change  over  night  and  our 
figures  needed  a  revision  almost  every  morning. 


But  we  see  in  this  report  that  while  the  total  tractive 
effort  of  all  of  the  locomotives  had  increased  from  100  to 
297  per  cent  in  eighteen  years  the  revenue  tons  moved 
one  mile  per  unit  of  tractive  power  in  1920  was  only  90 
per  cent  of  what  they  were  eighteen  years  before. 

There  are  so  many  elements  entering  into  this  matter 
that  it  is  very  unsafe  to  jump  at  conclusions.  To  argue 
from  it  that  the  locomotive  had  exceeded  its  weight  of 
maximum  efficiency  would  be  absurd,  because  the  report 
itself  shows  that  the  economic  efficiency  has  been  in- 
creased. 

But  if  a  further  investigation  shows  that  the  locomo- 
tives have  been  working  up  to  their  virtual  capacity,  and 
that  they  cannot  haul  as  much  per  unit  of  weight  as  they 
did,  then  there  must  be  a  point  where  the  economic  lines 
of  falling  tractive  efficiency  and  rising  efficiency  of  the 
personnel  cross,  and  it  is  there  that  the  maximum  eco- 
nomic value  of  the  locomotive  will  probably  be  found. 
But  it  would,  indeed,  be  a  bold  man  who  would  maintain 
that  it  has  been  reached. 

There  are  interesting  statistical  matters,  but  over- 
shadowing them  is  the  fact  that,  in  spite  of  the  close  per- 
sonal supervision  exercised,  and  personal  interest  usually 
involved  in  industrial  work,  the  efficiency  per  person  has 
increased  more  on  the  railroads  than  elsewhere.  Cer- 
tainly that  speaks  well  for  the  men  in  charge.  It  will  be 
interesting  to  see  what,  if  any,  comments  those  who  make 
a  business  of  belittling  railroad  management,  will  have  to 
say  about  it. 


The  Mercury  Steam  Engine 

It  has  been  a  favorite  occupation  of  inventors,  for  more 
years  than  a  few.  to  attempt  to  find  a  substitute  for  water, 
whose  vapor  should  be  used  as  a  means  of  engine  pro- 
pulsion. The  general  idea  underlying  most  of  these 
schemes  was  to  use  a  liquid  having  a  low  boiling  point 
and  latent  heat,  thereby  avoiding  the  losses  incident  to 
the  use  of  water.  It  must  have  been  fully  fifty  years  ago 
that  ether  was  suggested  and  tried  for  the  purpose.  Its 
boiling  point  was  only  95  degrees  Fahr.  and  its  latent 
heat  of  evaporation  was  but  163  thermal  units.  Alcohol 
and  bisulphide  of  carbon  have  both  been  used  though 
both  boiling  point  and  latent  heat  of  evaporation  were 
higher  than  ether,  but  even  in  the  case  of  alcohol  the  la- 
tent heat  was  only  a  little  more  than  a  third  of  that  of 
water. 

None  of  these  schemes  were  successful  either  mechani- 
cally or  commercially  although  they  could  be  made  to 
work  after  a  fashion,  and  all  were  proclaimed  as  fully  de- 
yelopecl  and  ready  for  practical  operation  to  say  nothing 
of  the  sale  of  stock  in  their  respective  companies. 

It  is  about  twenty-five  years  since  we  have  heard  much, 
if  anything,  about  these  schemes.  But  now  a  new  claim- 
ant for  attention  has  arisen  under  the  aegis  of  the  Gen- 
eral Electric  Co.  It  differs  from  all  of  its  predecessors 
in  two  important  particulars :  First,  it  is  declaredly  in 
an  experimental  stage,  and  even  the  engineer  who  is  at 
work  on  its  development  writes  that  "it  is  hoped  that  suc- 
cessful continued  operation  of  this  plant  (Hartford  Elec- 
tric Light  Co.)  may  be  accomplished  and  such  accomplish- 
ment would  constitute  an  important  demonstration  since 
the  great  economies  of  such  a  process,  if  practicable,  are 
obvious.'' 

The  second  point  of  difference  lies  in  the  use  of  mer- 
cury as  the  primary  liquid.  Mercury  boils  at  675  degrees 
Fahr.  and  has  a  latent  heat  of  evaporation  of  117  British 
thermal  units,  as  compared  with  966  heat  units  for  water. 

The  general  scheme  is  to  use  a  mercury  boiler  in  which 
the  mercury  is  evaporated  and  at  a  pressure  of  35  lbs.  per 
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square  inch,  at  which  it  is  used  to  drive  a  mercury  turbine. 
The  mercury  leaves  its  boiler  with  a  temperature  of  about 
812  degrees  and  after  having  done  its  work  in  the  tur- 
bine it,  at  a  temperature  of  414  degrees  and  under  a 
vacuum  of  29  inches,  is  made  to  pass  through  a  steam 
boiler  in  which  it  generates  steam  at  a  pressure  of  200  lbs. 
per  sq.  in.  which  by  passing  through  a  superheater  reaches 
the  steam  turbine  at  boiler  pressure  and  100  degrees  of 
superheat. 

The  mercury  boiler  is  fired  by  oil  and  has  a  furnace 
temperature  of  about  2,700  degrees.  After  leaving  the 
boiler  the  Hue  gases  pass  to  a  mercury  heater,  thence  over 
the  steam  superheater  to  a  feedwater  heater  and  thence  to 
the  stack. 

It  is  a  complicated  arrangement  but  the  promises  of 
final  econi  'in  v  are  si i  great  that  there  seems  to  be  even- 
warrant  for  prosecuting  the  experiments. 

To  give  an  idea  of  the  possibilities  it  may  be  said  that, 
if  we  make  a  comparison  with  a  steam  turbine  generating 
plant,  using  200  lb.  steam  pressure,  with  the  highest  stan- 
dards of  efficiency  in  turbines  and  auxiliaries,  the  mercury 
steam  c  imbination  with  35  lb.  gauge  pressure  in  mercury 
vapor  should  give  about  52  per  cent  more  output  in  elec- 
tricity per  pound  of  fuel.  And,  if  in  such  a  plant  the  boiler 
room  is  reequipped  with  furnaces  and  mercury  apparatus 
arranged  to  burn  18  per  cent  more  fuel,  the  station  capac- 
ity with  the  same  steam  turbines,  condensers,  auxiliaries, 
water  circulation,  etc.,  would  be  increased  about  80  per 
cent.  As  compared  with  higher  steam  pressures,  such  as 
are  now  being  developed,  the  percentage  of  gain  would 
naturally  be  less,  but  still  very  important. 

The  development  of  such  a  process  involves  a  very 
large  amount  of  experimentation  and  development  of  ex- 
perience, both  in  methods  of  construction  and  the  pro- 
portioning of  boilers,  condensers  and  the  auxiliary  ap- 
paratus. 

It  has  now  been  in  process  of  development  for  about 
ten  vears.  with  still  much  to  be  done. 


Cutting  Tools 

An  old  college,  professor  once  remarked,  in  comment- 
ing on  the  problems  awaiting  solution,  that  the  nearer 
we  approach  the  light  the  greater  the  surrounding  dark- 
ness. 

The  elaborate  report  on  the  present  status  and  future 
problems  of  the  art  of  cutting  and  forming  metals  that 
was  presented  at  the  December  meeting  of  the  American 
Society  of  Mechanical  Engineers,  would  lead  one,  at  first 
glance,  to  assume,  that  here  at  least  was  one  thing  that 
had  been  so  thoroughly-  investigated  that  the  end  was  in 
sight.  But,  a  careful  reading  of  the  report  leaves  one 
almost  breathless  with  the  thought  that  in  spite  of  all  we 
know  and  all  we  have  done,  there  is  so  much  to  be  learned 
that  we  seem  to  have  done  but  very  little. 

The  committee  who  have  charge  of  this  subject  is  a 
large  one  and  includes  representatives  of  all  the  groups 
that  have  been  at  work  on  the  various  phases  of  the  prob- 
lem, and  ask  that  any.  who  can  do  so,  will  send  in  what- 
ever information  may  be  acquired.  Detailed  research  is, 
of  course,  the  best  means  of  acquiring  this  knowledge  but 
throughout  the  railroad  shops  of  the  country  there  is  a 
vast  mass  of  new  conditions  constantly  arising  which 
must  be  met.  A  statement  of  these  conditions  coupled 
with  one  as  to  the  solution  of  the  problem  will  be  of 
value  to  the  committee  and  railroad  officials  and  em- 
ployes are  thus  in  a  position  to  assist  very  materially  in 
the  work. 

For  example,  the  lubrication  of  the  tool  is  a  matter  of 
vital  importance.  In  1895  Prof.  Kingsbury  found  that  a 
crack  always  preceded  the  point  of  the  cutting  tool,  and 
that  this  crack  develops  in  the  direction  of  the  circum- 


ference of  the  finished  work  below  the  tool,  and  so  forms 
the  actual  surface  of  the  final  work  except  when  the  tool 
is  very  dull,  in  which  case  this  surface  is  rubbed  by  the 
tool  itself. 

This  circumferential  crack  which  goes  in  advance  of 
the  cutting  edge  develops  in  a  straight  line  for  a  certain 
distance  and  then  turns  off  at  45  degrees  with  the  orig- 
inal direction,  branching  out  towards  the  surface  of  the 
chip,  thus  permitting  the  chip  to  unwind  from  the  stock 
and  slide  out  along  the  top  of  the  tool.  Immediately 
afterward  a  new  crack  is  developed  again  in  the  circum- 
ferential direction,  forming  the  next  segment  of  the  fin- 
ished cut.  These  segments  are  recognizable  in  the  ordi- 
nary cross-banded  finish  of  the  work  as  left  by  the  cutting 
off  tool.  The  better  the  lubrication,  the  narrower  are 
these  bands. 

In  order  to  work  properly  the  lubricant  must  get  in 
between  the  chip  and  the  top  of  the  tool.  This  it  does 
by  being  sucked  into  the  crack,  above  the  tool  by  the  par- 
tial vacuum  created  when  the  crack  first  opens;  then  the 
lubricant  by  adhering  to  the  under  side  of  the  chip  serves 
to  lubricate  the  passage  of  the  chip  over  the  top  of  the 
tool.  It  is  at  this  point,  namely  on  the  top  of  the  tool,  that 
the  greatest  friction  of  the  chip  takes  place,  and  the  prop- 
erties of  the  lubricant  must  be  such  as  to  enable  it  to  reach 
this  surface. 

With  a  very  viscous  lubricant,  or  with  a  wide  cut  or 
with  a  high  speed  the  lubricant  does  not  find  its  way  in 
quickly  enough,  and  under  such  conditions  it  is  common 
practice  to  use  some  very  thin  lubricant  such  as  soda 
water,  a  thin  emulsion  or  other  non-viscous  cutting  fluid. 

It  is  well  known  that  the  viscosity  of  lubricants  varies 
with  temperature  and  pressure,  and  here  we  are  con- 
fronted with  the  problem  of  making  an  allowance  for  a 
change  of  viscosity  because  of  a  change  in  temperature 
and  pressure.  To  do  this  requires  a  determination  of  the 
temperatures  existing  at  the  point  of  the  tool.  The  pres- 
sures probably  rise  to  100,000  lbs.  per  sq.  in.  and,  when 
cutting  with  high  speed  steel,  the  red  heat  developed 
shows  that  the  temperatures  must,  at  times,  rise  to  sev- 
eral hundred  degrees. 

Experiments  have  been  made  for  the  determination  of 
the  viscosities  of  lubricants  and  different  temperatures  and 
pressures,  from  which  it  appears  that  lard  oil  remains  ex- 
ceedingly fluid  at  higher  pressures  than  any  other  thus 
far  tested,  and  this  fact  may  be  in  agreement  with  the 
common  experience  regarding  the  superiority  of  lard  oil 
for  cutting  steel  at  moderate  or  low  speeds.  Most  oils 
become  exceedingly  viscous  or  else  suddenly  plastic  at 
certain  critical  pressures. 

It  may  be  that  these  oils  which  become  plastic  or  solid 
at  low  pressure  are  unsuitable  for  cutting  tools  and  that 
the  viscosity  experiments  may  give  us  a  clue  to  fluids  hav- 
ing desirable  properties  as  cutting  tool  lubricants. 

The  committee  recommends  that  further  work  be  done 
in  order  to  determine  as  to  what  correlation  there  may 
exist  between  the  viscous  or  plastic  properties  of  lubri- 
cants under  pressure  on  the  one  hand,  and  their  suit- 
ability as  cutting-tool  lubricants  on  the  other  hand.  The 
above  suggestion  pictures  the  mechanism  of  lubrication 
under  the  chip  as  follows: 

When  a  mineral  oil  adhering  to  the  lower  surface  of 
the  chip  is  dragged  into  the  place  where  pressure  begins 
to  develop,  it  solidifies  and  creates  excessive  friction.  The 
lard  oil,  on  the  contrary,  may  possess  just  the  right  vis- 
cosity under  pressure  to  serve  effectivly  as  a  lubricant.  It 
is  evident  that  an  oil  would  fail  to  give  satisfactory  lubri- 
cation under  the  chip,  after  having  reached  that  spot,  if 
the  resulting  combination  of  pressure  and  temperature 
should  make  it  either  excessively  viscous  (or  plastic), 
or  excessively  fluid. 
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To  secure  actual  knowledge  on  this  matter  will  require 
two  lines  of  research :  First,  the  measurement  of  viscosity 
of  all  lubricants  under  extreme  pressures  and  tempera- 
tures ;  and  second,  determination  of  the  actual  tempera- 
tures and  pressures  existing  under  the  chip  of  the  cutting 
operation. 

The  magnitude  of  this  one  point  gives  some  idea  of 
what  lies  before  the  committee  in  its  investigation  into 
all  the  details  that  enter  into  a  thorough  understanding 
of  the  problems  entering  into  the  cutting  of  metals. 


Locomotive  Lubrication 

To  the  Editor  : 

I  have  read  with  a  great  deal  of  interest  the  article  en- 
titled, "A  New  Language  for  the  Steam  Locomotive," 
which  appeared  in  your  issue  for  November.  The  chart 
published  in  connection  with  the  article  referred  to  is 
highly  interesting  and  a  study  of  it  should  prove  of  value 
to  those  who  have  to  deal  with  the  issues  involved  in  a 
consideration  of  the  general  problems  of  railways. 

I  fully  agree  with  your  interpretation  of  the  impor- 
tance of  the  lubrication  question,  and  that  the  subject 
has  not  had  the  attention  it  deserves.  It  is  an  accepted 
axiom  that  a  poorly  or  improperly  lubricated  machine 
never  give  good  results,  and  it  is  my  experience  that  lu- 
brication problems  are  handled  by  a  rule  of  thumb  or  cut 
and  try  methods  so  far  as  the  locomotive  is  concerned. 
The  increase  in  size  and  capacity  of  equipment  means,  of 
course,  more  surface  or  square  inches  to  be  lubricated, 
which  was  so  well  brought  out  in  the  chart  you  published. 
This  measure  of  service  is  augmented  by  the  increased 
weight  per  square  inch  of  projected  area  and  higher  rates 
of  speed,  so  that  the  ultimate  demand  which  must  be  met 
by  the  lubricant  is  one  of  no  small  importance. 

That  derailments,  hot  boxes,  etc.,  that  interfere  more 
or  less  with  train  operation  and  increase  the  cost  of  main- 
tenance, can  contribute  something  to  this  lubricating 
question.  I  submit  a  brief  review  of  results  obtained  in 
the  successful  treatment  of  hot  driving  boxes  on  large 
freight  engines  on  one  of  the  heavy  coal  carrying  lines 
operating  in  a  mountainous  country  under  what  might 
be  termed  very  severe  or  heavy  working  conditions.  This 
company  had  experienced  considerable  trouble  and  ex- 
pense in  connection  with  hot  driving  l>oxes  on  this  class 
of  power.  Figuring  on  a  basis  of  the  square  inches  of 
surface  lubricated  and  the  cost  during  the  most  trouble- 
some period,  it  was  about  as  follows : 

Number  square  inches  rubbing  surface 

lubricated  with  one  pound  of  grease.  .26,295.759 
Cost  of  driving  box  compound  per  100 

miles    run    $L44 

Certain  remedial  measures  were  adopted  through  the 
cordial  co-operation  of  the  officers  of  the  railway  com- 
pany and  the  oil  company  from  whom  lubricants  were  pur- 
chased which  resulted  in  the  foollowing  improvement  in 
service  and  cost : 

Number   square   inches   rubbing  surface 
lubricated  with  one  pound  of  driving 

box   grease    44.598.285 

Cost  of  driving  box  compound  per  100 

miles  run   85c. 

Here  is  an  improvement  of  more  than  60  per  cent  in 
miles,  cost  and  service  rendered,  while  the  money  value 
of  relief  from  delays  due  to  hot  bearings  would  be  diffi- 
cult to  estimate.  The  results  show  very  plainly  what  can 
be  accomplished  in  the  solution  of  problems  of  this  kind. 
Another  somewhat  similar  comparison  came  to  my  no- 
tice with  respect  to  relative  mileage  made  and  costs  of 
valve  and  cylinder  lubrication  as  between  two  types  of 
lubricators  on  one  of  the  leading  trunk  lines  in  the  North- 


west. The  hydrostatic  lubricator  was  generally  used  on 
this  line,  with  the  usual  methods  of  lubrication.  The 
average  miles  to  one  pint  of  valve  oil  on  all  power  was 
less  than  40,  while  passenger  engines  averaged  around 
50,  and  the  average  life  of  the  cylinder  packing  rings  was 
less  than  20,000  miles. 

Some  new  Pacific  type  passenger  engines  were  pur- 
chased and  placed  in  service  that  were  equipped  with  force 
feed  lubricators  in  which  the  amount  of  lubricant .  was 
predetermined,  and  could  not  be  changed  by  the  crew. 

As  a  result,  these  engines  easily  made  an  average  of 
80  miles  to  a  pint  of  valve  oil,  the  life  of  cylinder  pack- 
ing rings  was  increased  to  as  high  as  90,000  miles  and 
the  cylinders  and  valves  were  in  better  condition  than 
those  of  the  engines  equipped  with  the  other  type  of 
lubricator. 

The  rubbing  surfaces  of  the  valves  and  cylinders  of 
these  engine-  would  be  about  173,600,000  sq.  in.,  in  SO 
miles,  and  on  the  basis  of  this  distance  to  the  pint  of 
oil,  the  square  inches  lubricated  for  one  cent  would  be 
27,776,000.  I  do  not  suggest  either  of  these  cases  as  an 
indication  that  the  quantity  of  oil  should  be  reduced  all 
around,  for  while  there  is  waste  to  be  found  in  some 
cases,  there  is  none  in  others.  What  is  most  needed  is  a 
more  scientific,  mechanically  correct  method  of  determin- 
ing the  quality  and  quantity  of  lubricants  for  the  differ- 
ent classes  of  service  and  parts  of  locomotives  and  also 
some  equally  good  rules  or  standards  of  procedure  in 
methods  of  their  application. 

Consulting  Engixekk. 

Mew  York  Citv.   January  25th,  1924. 


Economy   in  the   Use   of  Fuel 

Among  the  organizations  that  have  taken  an  active  part 
in  the  general  question  of  the  conservation  of  fuel  is  the 
Engineers'  Club  of  Philadelphia,  at  whose  rooms  there 
was  held  a  most  interesting  meeting  on  January  15,  1924. 
Prof.  R.  H.  Fernald,  President  of  the  Club,  presided. 

Among  those  that  contributed  papers  or  discussions 
under  the  general  title  of  Railroads  were : 

Mr.  George  Gibbs,  Consulting  Engineer,  New  York. 

Prof.  E.  C.  Schmidt,  University  of  Illinois,  Urbana,  111. 

G.  M.  Basford,  Consulting  Engineer,  New  York. 

W.  G.  Besler,  President,  C.  R.R.  of  N.  J.,  New  York. 

R    M.  Smith,  Pennsylvania  Railroad. 

Max  Toltz,  Consulting  Engineer,  St.  Paul,  Minn. 

B.  T.  Converse,  Baldwin  Locomotive  Works,  Phila- 
delphia. 

Charles  P.  Dampman,  Supervisor  Fuel  Conservation, 
P.  &  R. 

V.  L.  Jones,  Asst.  Mech.  Engineer,  N.  Y.,  N.  H.  &  H. 
R.R..  New  Haven,  Conn. 

J.  Keller,  Supt.  Fuel  Department,  Lehigh  Valley  R.R. 

W.  E.  Symons,  Associate  Editor,  Railway  and  Loco- 
motvei  Engineering,  and  Chairman  of  the  Committee 
on  Fuel  Conservation  of  the  Traveling  Engineer's  Asso- 
ciation 

Also  representatives  from  the  New  York  Central  Rail- 
road, Virginian  Railway,  Delaware  &  Hudson  Co.,  Chesa- 
peake &  Ohio  Railway,  and  Delaware,  Lackawanna  & 
Western  Railroad. 

The  first  paper  was  by  Mr.  G.  M.  Basford,  and  the 
discussion  following  its  presentation  was  of  much  im- 
portance to  railway  men.  It  dealt  with  locomotive  de- 
velopment, fuel  economy  and  locomotive  efficiency  in 
general.  Mr.  Basford  pointed  out  clearly  how  existing 
engines  could  be  vitalized  by  the  use  of  improved  devices 
such  as  booster,  superheater,  feed-water  heater,  brick 
arch,  etc..  using  graphic  charts  as  supporting  data,  the 
increased  efficiency  making  it  possible  for  two  engines  to 
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do  t lie  work  formerly  requiring  three.  He  cited  a  most 
Striking  example  of  improvement  in  locomotive  design 
wherein  a  modern  engine  that  could  handle  10.000  tons 
in  one  direction  over  the  line,  could  on  the  return  trip 
take  4,000  tons"  just  ahead  of  a  passenger  train  scheduled 
at  4°-  miles  jxt  hour,  which  shows  a  wide  range  of  flexi- 
bility. 

Mr.  Basford  predicted  still  greater  improvements  in 
the  steam  locomotive,  mentioning  higher  steam  pressure. 
He  also  referred  to  the  stand-by  losses  in  fuel,  which  on 
one  line  was  reported  to  lie  30  per  cent  and  should  be 
reduced. 

Prof.  Schmidt  of  University  of  Illinois  spoke  favoring 
improved  devices  for  saving  fuel  and  a  more  scientific 
plan  of  procedure. 

Mr.  Smith  of  the  Pennsylvania  Railroad  read  a  very 
interesting  paper  on  the  possibilities  of  saving  15  to  25 
per  cent  in  fuel  by  improved  designs,  devices  and  methods. 

Mr.  Dampman  of  the  Philadelphia  &  Reading  read  a 
paper  in  which  he  detailed  methods  of  procedure  on  their 
line  which  is  very  systematic,  and  brings  good  results.  A 
most  interesting  point  was  brought  out  by  Mr.  Dampman 
as  follows : 

That  in  1919  there  was  mined,  sold  to  the  railways, 
hauled  over  their  lines,  handled  to  coal  chutes,  delivered 
to  engine  tenders,  delivered  to  the  fire  box  either  by  power 
stoker  or  manual  labor  and  finally  handled  into  and  out 
of  the  ash  pit.  Many  Million  Tons  of  Non-Combustibles, 
such  as  rock,  slate,  common  real  estate,  etc.  This  one 
feature  alone  should  be  sufficient  to  arouse  to  activity  all 
those  who  have  to  do  with  economy  in  fuel,  for  when  we 
make  a  low  estimate  of  the  millions  of  dollars  here  thrown 
away,  as  it  were,  in  labor,  use  of  cars  and  other  facilities, 
loss  in  freight  revenue,  plus  the  decreased  efficiency  of 
locomotives,  the  figures  are  astounding  and  justify  drastic 
action.  Mr.  Dampman  also  pointed  out  that  on  a  division 
with  100  engines  under  average  conditions,  there  could 
be  a  saving  effected  of  about  $90,000  per  year  in  stand-by 
losses,  firing  up,  and  bringing  engines  into  terminals  with 
light  fires,  etc. 

Mr.  Keller  of  Lehigh  Valley  Railroad  gave  a  good  talk 
on  fuel  economy,  but  felt  that  much  improvement  should 
be  made  in  bookkeeping,  preparing  records,  etc.  He  re- 
ported that  engineers  and  firemen  on  his  lines  are  keenly 
interested  in  fuel  economy,  even  to  the  extent  of  request- 
ing that  careful  check  be  kept  their  individual  fuel  records 
so  as  to  properly  credit  those  who  are  proficient,  and 
thereby  stimulate  others  to  improve.  A  cash  prize  or 
bonus  is  recommended  to  maintain  a  friendly  rivalry 
among  engineers  and  firemen  to  head  the  list  with  the  best 
fuel  records. 

Mr.  Peoples  spoke  on  advantages  of  powdered  coal  for 
locomotives,  handling  the  subject  in  a  most  able  manner; 
among  other  features  he  pointed  out  that  the  stand-by 
losses  were  now  estimated  at  about  17,000,000  tons  of 
coal  per  year  and  the  saving  on  this  item  plus  the  greater 
saving  on  the  line  could  easily  reach  23,000,000  tons  of 
coal  per  year  with  pulverized  fuel.  At  this  point  the 
question  of  feasibility  of  internal  combustion  engines  for 
locomotives  and  electrification  was  raised,  to  which  Mr. 
Basford  responded,  explaining  why  the  electric  locomotive 
had  a  special  field  while  the  steam  engine's  was  not  so 
limited. 

In  the  matter  of  Diesel  engines,  W.  E.  Symons,  Asso- 
ciate Editor  of  Railway  and  Locomotive  Engineering, 
referred  to  plans  of  Mr.  Elmer  Sperry,  and  also  that  a  new 
design  of  locomotive  was  now  under  construction  in  Eng- 
land, with  8  cylinders  using  steam  on  one  side  of  the 
pistons  and  internal  combustion  on  the  other,  but  ex- 
pressed the  belief  that  the  steam  locomotive  was  in  no 
danger  of  being  displaced  in  its  leadership.     Mr.  Symons 


also  pointed  out  that  economies  could  and  should  be 
brought  about  through  longer  runs  and  longer  hours  of 
service  of  locomotives,  the  average  actual  running  time 
now  employed  in  earning  revenue  is  about  S]/z  hours  in 
24,  or  about  23  per  cent,  of  time,  which  is  too  low  and 
represents  a  great  waste  in  idle  capital,  the  stand-by  fuel 
l'>ss,s  are  too  high  and  should  be  corrected. 

Mr.  Morris  I  .  Cooke  read  a  most  interesting  paper  on 
Public  Utility  Centralization,  Ciant-Power  Survey,  etc., 
which  was  followed  by  others,  particularly  powdered  fuel 
in  power  houses,  carbonization  of  coal,  by-products,  etc., 
these  papers  and  discussions  were  all  high  class  and  in- 
teresting, but  of  course  not  directly  applicative  to  the 
question  of  locomotive  fuel  economy. 

In  his  paper  Mr.  Cooke  stated: 

There  is  in  five  (5)  different  counties  in  western 
Pennsylvania  a  sufficient  known  quantity  of  coal  in  each 
county  to  equal  the  water  power  of  Niagara  Falls  for 
many  hundreds  of  years.  So  that  no  apprehension  need 
be  felt  as  to  the  immediate  necessity  of  utilizing  water 
power — coal  is  King  and  will  be  for  many  years. 

It  was  also  stated  that  more  than  40,000,000  tons  of 
coal  is  burned  in  Pennsylvania  for  power  per  year  from 
which  no  by-products  are  secured. 


Railway  Taxes  Pass  a  "Million  Dollars  a  Day" 

The  statistics  of  the  Interstate  Commerce  Commission 
for  November.  1923,  which  recently  have  become  available, 
disclose  that  in  that  month  the  tax  accruals  of  the  Class  I 
railways  amounted  to  $30,386,092,  or  $1,012,870  a  day. 

This  was  the  first  month  in  history  when  the  tax  ac- 
cruals of  the  railways  exceeded  a  million  dollars  a  day. 

The  increase  in  railway  taxes  is  seen  in  the  following 
statistics  giving  the  tax  accruals  in  November  of  each  of 
the  last  six  years : 

1918   $15,910,000 

1919   $18,820,000 

1920   $22,343,000 

1921    $25,042,000 

1922    $27,284,000 

1923   $30,386,000 

Since  1919  the  taxes  paid  by  the  railways  have  regu- 
larly exceeded  the  cash  dividends  paid  by  them.  In  1922 
the  taxes  of  the  Class  I  roads  exceeded  their  dividends 
by  about  $34,000,000. 

The  total  taxes  of  these  roads  for  1923  are  estimated 
at  over  $330,000,000,  and  if  they  continue  to  increase  in 
1924  as  they  did  in  1923,  they  will  amount  this  year  to 
approximately  $365,000,000.  This  would  exceed  the  divi- 
dends paid  by  these  roads  in  any  year  since  1914  and 
would  he  equivalent  to  a  dividend  of  5  per  cent  on  all  their 
outstanding'  stock. 


197.875  Freight  Cars  and  4,037  Locomotives 
Installed  Last  Year 

The  railroads  in  1923  placed  in  service  197,875  new 
freight  cars  as  well  as  4,037  new  locomotives,  according 
to  reports  filed  by  carriers  with  the  Car  Service  Division 
of  the  American  Railway  Association. 

Of  the  total  number  new  coal  cars  numbered  83,296 
and  new  box  cars  78,711.  They  also  installed  during  the 
year  22,078  new  refrigerator  cars. 

Reports  also  showed  that  on  January  1,  1924,  the  rail- 
roads of  the  United  States  had  25,619  new  freight  cars 
on  order  with  deliveries  being  made  daily.  New  cars  on 
order  included  10.128  box  cars,  9,990  coal  cars,  1,790  re- 
frigerator cars  and  3,017  stock  cars.  At  the  beginning 
of  this  year  510  new  locomotives  were  on  order. 


Conservation  of  Fuel  in   Railway    Operation 

By  W.   E.    Symons 


Of  the  various  items  that  go  to  make  up  the  total  opera- 
ing  expenses  of  our  railways  that  of  fuel  is  the  largest 
single  item,  the  amount  paid  out  on  this  account  last  year 
was  more  than  $523,000,000  or  over  11  per  cent  of  the 
total  operating  expenses. 

Much  has  been  written  and  said  on  the  subject  of 
economy  in  the  use  of  fuel,  and  while  progress  has  been 
made  both  as  to  methods  of  handling  and  firing,  and 
thousands  of  new  and  old  locomotives  are  equipped  with 


consideration  for  wholly  different  operating  conditions, 
seasonal  changes  in  traffic,  etc.,  and  unless  this  is  done, 
one  may  be  led  into  serious  error.  In  the  matter  of  fuel 
economy  many  comparisons  are  both  instructive  and  help- 
ful in  effecting  improvements,  while  certain  others  are 
merely  indicative  of  favorable  or  unfavorable  operating 
conditions  on  a  certain  line  or  territory.  Therefore  it  may 
be,  and  sometimes  is,  true  that  a  line  with  relatively  low 
engine  miles  per  day  and  high  cost  of  fuel  per  1,000  gross 
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Santa  Fe 

9,905 

804 

177 

45 

1,683 

572 

19.6 

45.9 

73.5 

145 

7.9 

12R.1 

15.7 

$3.fiS 

11.0 

73.9 

C.   k   N.    W. 

8,463 

871 

197 

57 

1,327 

566 

24.9 

25.6 

53.7 

161 

6.3 

102.6 

20.6 

53.48 

10.2 

81.6 

3 

C.    M.    k   St.    P. 

10,991 

9  Mi 

175 

91 

1,473 

662 

25.4 

29.5 

55.4 

156 

6.0 

105.5 

17.3 

$4.10 

10.2 

82.6 

4 

Gt.  Northern 

8,251 

653 

108 

53 

1,791 

805 

27.9 

50.  f 

55.6 

142 

6.1 

100.1 

16.5 

$5.40 

15.0 
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5 

Nor.  Pacific 

6,415 
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41 

1,718 
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31.3 

49.4 

131 

6.7 

82.5 

16.6 
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11.6 
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C.   B.   k  Q. 

9,338 

810 

200 

24 

1,612 

727 

26.9 

34.5 

62. 

176 

6.5 

112.3 

16.7 
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10.8 
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Rock  Island 

7,635 
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204 

I' 

1,239 

534 

23.6 

30.1 

70.9 

180 

5.8 

109.6 

20.5 
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Alton 

1,010 

125 

32 

12 

1,425 

613 

26.2 

28.8 

76. 

163 

6.1 

114.2 

18.0 

$3.36 

9.4 
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9 

D.   k  R.    G. 

2,593 

258 

77 

20 

1,174 

536 

25.9 

18.6 

48.2 

254 

6.9 

71.2 

20.2 

$2.96 

8.4 
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10 

Sou.    Pac.    P-S. 

6,942 
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140 

5 

1,671 

672 

23.3 

44.8 

82.3 

148 

8.0 

140.5 

12.4 

? 

10.5 
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union  Pacific 

3,709 
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64 

91 

1,805 

672 

22.0 

78.4 

89.0 

148 

8.2 

165.2 

14.0 

$3.39 

10.7 
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Mo.   Pacific 

7,305 
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-- 

1,401 

631 

24.9 

30.5 

70. 

159 

5.7 

134.7 

17.8 

$3.53 

9.0 

84.7 
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Tex.   Pacific 

1,953 
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31 

13 

1,297 

534 

22.3 

:  7.4 

52.6 

153 

6.7 

117.7 

15.1 

$4.97 

8.9 
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14 

Sou.    Pac.    A-S. 
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58 
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1,296 
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30.9 

80.6 

130 

7.0 
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8.7 
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15 
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75 

7 

1,231 
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6 . 5 
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20.0 
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81.1 

16 
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43 
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32.9 

64.0 
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5.3 

80.4 

24.9 
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9.8 
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17 

Erie 

2,309 
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91 
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939 

26.7 

39.3 

53.7 

139 

7.8 

88.2 

18.1 

$4.45 

10.7 

93.7 

18 

1,317 
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19 

1.723 

822 

29.2 

29.1 

52.9 

176 

7.7 

89.6 

19.1 

$5.04 

11.8 

94.6 

1,827 
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61 

42 
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646 

21.0 

31.3 
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138 

8.9 
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12.6 
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71.4 

20 
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2,118 
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80.0 
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9.7 
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2,228 
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46 
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1,164 

40.2 

33.3 

52.5 
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6.5 
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25.6 

$2.31 

6.6 

75.3 

27 
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4,861 
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64 
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STATISTICAL    ITEMS   OF   30  STEAM    RAILWAYS 
-Motive   Power — Freight   Tonnage   and    Economy   in    Handling    Freight   and    Passenger  Trains 


fuel  saving  devices,  yet  there  is  still  room  for  greater 
economies  in  many  ways. 

The  trend  of  human  thought  moves  in  cycles,  in  social, 
civic,  political,  industrial,  financial  and  economic  ques- 
tions, and  this  is  particularly  true  with  respect  to  railway 
development  and  operating  efficiency.  In  fact  our  angle 
of  vision  is  sometimes  such  that  at  times  the  neutral  ob- 
server can  plainlv  see  that  there  are  some  who  are  strain- 
ing their  eyesight  in  an  effort  to  locate  nickels  while 
actually  stumbling  over  five  dollar  bills.  Thus  they  go 
on  until  awakened  to  the  fact  that  the  same  or  even  a  less 
expenditure  of  funds  and  energy  in  some  other  direction 
might  have  yielded  a  much  greater  return. 

In  considering  the  economic  feature  of  any  item  of  ex- 
pense in  railway  operation  it  is  customary  to  do  this  by 
comparison  with  former  periods  on  the  same  and  other 
lines,  and  while  this  is  helpful,  it  must  be  used  with  due 


ton  miles  of  freight  or  passenger  car  miles,  is  as  effi- 
ciently managed  as  one  with  a  much  better  showing  on 
paper. 

Statistical  Items   of  30  Steam  Railways 

With  the  foregoing  warning  as  to  the  danger  of  pass- 
ing judgment  without  a  full  knowledge  of  all  conditions, 
the  table  of  comparisons  is  offered  for  study  as  it  contains 
much  food  for  thought  on  the  subject. 

In  the  item  of  pounds  of  coal  per  1,000  gross  ton  miles 
of  freight,  and  by  disregarding  the  Denver  &  Rio  Grande 
with  the  extreme  in  mountainous  mileage,  the  record  of 
certain  other  lines  that  cross  one  or  two  mountain  ranges 
is  such  as  to  serve  as  reminder  or  mild  rebuke  to  other 
long-haul  lines  with  almost  wholly  level  track  or  water 
grades  to  operate  against. 

The  average  "for  all  lines  is  163.2  lbs.  per  1,000  gross 
ton  miles  which  includes  three  lines  that  are  above  200  lbs. 
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Inn  with  certain  lines  largely  in  a  mountainous  country 
below  150  lbs.  It  seems  only  reasonable!  to  assume  that 
there  is  an  inviting  held  for  missionary  work  in  bringing 
some  of  the  records  <>t"  lines  in  more  favorable  territory, 
down  to  or  below  this  record  and  thereby  save  several 
million  dollars  on  the  fuel  bill. 

It  will  be  observed  there  is  a  close  relation  between 
average  freight  car  miles  per  day  and  the  pounds  of  coal 
per  1,000  gross  ton  miles,  and  this  in  a  measure  reflects 
the  character  of  business  lrandled,  the  transcontinental 
lines  reaching  to  the  Pacific  coast,  all  have  a  high  car  mile- 
age per  day,  notwithstanding  their  lines  are  in  mountain- 
ous country,  their  business,  however,  is  principally  through 
long  haul  traffic,  while  such  lines  as  the  New  Haven, 
which  might  be  termed  a  combination  of  (a)  Receiving  or 
gathering  line;  (b)  Delivering  line,  and  (c)  General 
switching  or  serving  line,  only  gets  15.6  miles  per  car  per 
day.  and  the  pounds  of  coal  per  1,000  gross  ton  miles  is 
far  in  excess  of  the  Santa  Fe,  Great  Northern,  Northern 
Pacific  or  Southern  Pacific,  for  the  simple  and  obvious 
reason  that  fuel  on  the  New  Haven  is  largely  used  switch- 
ing, stopping  and  starting  local  trains,  etc.,  while  with  the 
other  lines  mentioned  it  is  used  to  produce  transportation 
or  mileage. 

Similar  comments  may  be  made  on  the  passenger  train 
statistics  in  which  it  will  be  observed  that  the  number  of 
cars  per  train,  the  locomotive  miles  per  day  and  the 
pounds  of  coal  per  passenger  car  mile,  in  the  same  terri- 
tory, bear  a  close  relationship.  One  striking  exception  to 
this,  however,  is  the  D.  &  R.  G.  with  the  worst  or  extreme 
mountainous  conditions  to  cope  with  and  only  two  pounds 
of  coal  per  car  mile  above  the  average  of  30  lines,  and 
many  pounds  below  most  of  the  lines  far  better  situated. 
There  is  room  for  much  economy  here.  In  fact,  millions 
may  be  saved  for  a  mere  fraction  of  expense  involved  in 
the  saving. 

Cost  of  Fuel  and  Its  Relation  to  Operating   Expenses 

It  will  be  observed  that  there  is  quite  a  wide  range  in 
the  cost  of  fuel  used  by  our  railways  which  is  obviously 
influenced  more  or  less  by  geographical  location. 

Engine  mileage  is  an  important  factor  in  the  question 
of  fuel  economy  and  while  this  is  clearly  reflected  in  the 
tabulation,  it  will  be  observed  that  there  is  a  range  of 
from  48  2  miles  per  day  to  91.2  or  more  than  108  per  cent 
in  freight  service  and  from  70.7  to  165.2  or  about  233  per 
cent  in  passenger,  the  lines  of  extreme  high  and  low  mile- 
age both  being  in  the  Rocky  Mountain  country  although 
one  is  a  wholly  mountainous  line  while  the  other  has  con- 
siderable valley  mileage. 

Hours    of    Time    in    Each    Day    Under   Way    Earning 
Revenue 

It  is  not  generally  known  or  fully  understood  just  how 
comparatively  a  short  portion  of  each  24  hours  locomo- 
tives are  actually  under  way  producing  revenue,  and  to 
make  this  point  clear  the  following  table  of  hours,  miles 
and  speed  of  freight  engine  is  reproduced  from  I.  C.  C. 
reports. 

From  the  table  it  is  quite  clear  that  freight  engines 
in  1922  were  only  under  way,  producing  revenue  to  their 
owner,  4  hours  and  37  minutes,  and  only  5  hours  and  30 
minutes  in  1923,  and  while  it  is  quite  true  they  were  in 
service  a  longer  period,  possiblv  close  to  8  hours  per  day, 
vet  SERVICE  and  TON  MILES  is  two  different  things, 
and  what  is  badly  needed  is  less  of  the  former  and  more 
of  the  latter. 

The  overhead  or  stand-by  losses  at  terminals  and  on  line 
of  road,  runs  well  into  the  millions  of  dollars,  to  say  noth- 


ing of  the  enormous  capital  investment  required  to  supply 
potter    thus    handled.      That    drastic    action    should    be 


Table  compiled  from  reports  of  161  class  roads  repre- 
senting  173  lines  with  a  mileage  of  234,529.  Period  cov- 
ered 11  months  of  1922  and  1923. 

1922  1923 

, -* ,   , A v 

Engine  Engine 

„.      .  Miles  Hours  Miles  Hours 

Districtor                                    [rain  Per    Running  Train  Per  Running 

Territory                                    Speed  Day  Only  Speed  Day  Only 

New   England   Region   10.9  50.6  4'.36"  10.2  57  3  5'  36" 

(.rear    Lakes    Region 11.0  46.5  4M3"  10.6  58.2  5''30" 

Oh.,    Ind.    and    Alleg.     R'g'n..     9.9  47.4  4'. 47"  9.4  59  1  6'  18" 

Total    Eastern    Dist 10.4  47.3  4'.30"  9  9  58  5  5'' 54" 

Pocahontas  Region    9.9  48.6  4'. 54"  9  8  58  4  4' 55" 

Southern    Region     11.6  59.3  5'.6"  11.5  70.0  6\36" 

North    Western    Region 11.6  48.7  4'. 9"  11.4  55.1  4' 48" 

Central   Western    Regi„n 12.2  57.3  4'.42"  12.2  66.3  5' 25" 

South    Western    Region 11.5  53.2  4'.37"  11.5  58.5  5' 06" 

total    Western    Dist 11.8  53.2  4'. 30"  11.8  60.5  5' 07" 

United    States    11,1  51.3  4-. 37"  10.9  60.8  S\30" 

taken  is  so  plain  to  any  student  of  railway  economics  as 
to  not  permit  of  discussion. 

Locomotive    Improvements 

Wonderful  strides  have  been  and  are  still  being  made 
in  refinement  or  improvement  in  design  of  locomotives,  all 
tending  to  a  higher  degree  of  efficiencv  in  the  finished 
unit. 

As  heretofore  mentioned,  however,  we  sometimes  be- 
come so  engrossed  on  a  certain  feature  that  we  are  liable 
to  completely  overlook  others  of  equal  or  even  greater 
importance  and  that  is  true  today  with  respect  of  several 
features  of  railway  development  and  particularly  so  as  to 
one  important  feature  of  the  steam  locomotive. 

In  addition  to  the  great  overhead  or  stand  by  losses 
already  referred  to,  and  that  they  will  yield  to  remedial 
measures,  there  is  the  question  of  negative  or  back  pres- 
sure on  pistons  combined  with  front  end  or  drafting  ar- 
rangements that  presents  equally  as  inviting  a  field  for: 

(a)  Increasing  the  efficiency  or  hauling  capacitv  of 
the  engine. 

(b)  Reducing  the  quantity  of  fuel  used  for  a  given 
amount  of  work  or  service,  and 

(c)  Reduced  cost  of  repairs  and  longer  life  to  the 
parts  affected. 

We  have  and  are  still  devoting  much  time,  energy  and 
expense  to  improve  and  perfect  devices  that  have  to  do 
with  the  conversion  of  water  into  steam  and  for  getting 
the  steam  from  the  boiler  to  the  cylinders,  but  have  fallen 
down  quite  badly  in  getting  the  steam  out  of  the  cylinders 
in  as  economical  a  manner. 

It  might  be  said  that  in  most  cases  the  exhaust  steam 
is  simply  permitted  to  flow  out  through  exhaust  passages, 
nozzle  and  stack,  to  the  atmosphere  with  little  regard  to 
the  amount  of  back  pressure  or  its  retarding  effect  on  the 
pistons  which  detracts  from  the  engine's  real  pulling 
power  and  in  overcoming  which  a  great  loss  in  fuel  is 
involved. 

If  an  engineer  were  known  to  run  with  brakes  slightly 
stuck  he  would  be  called  sharply  to  account  and  very  prop- 
erly so,  but  thousands  of  them  run  engines  every  day  with 
unnecessary  excessive  back  pressure  on  the  pistons  which 
is  equivalent  to  slightly  stuck  brakes,  and  they  are  abso- 
lutely powerless  to  furnish  any  measure  of  relief  although 
the  same  could  be  easily  provided  and  at  the  same  time  the 
direct  and  indirect  saving  effected  would  run  into  many 
millions  of  dollars. 

The  average  cost  of  fuel  for  all  locomotives  per  annum 
is  in  excess  of  $9,000,  while  some  engines  use  twice  that 
amount,  yet  there  are  thousands  of  engines  fully  equipped 
with  modern  devices  for  effecting  economy  in  various 
ways,  that  yield  a  very  slight  return  on  these  investments 
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and  a.  much  below  par  service  from  the  complete  unit  for 
the  simple  reason  the  "machine  is  choked  up  and  can't 
run  as  it  should." 

It  is  not  surprising  that  railway  officers  exercise 
caution  in  accepting  the  numerous  propositions  with 
which  they  are  beset  by  the  wonderful  assortment  of 
railway  doctors  that  have  sprung  up  in  the  last  two 
decades.  Many  of  their  schemes  are  too  visionary  to 
be  considered  seriously,  but  may  in  a  measure  account 
for  some  very  important  matters,  badly  in  need  of 
attention,  being  deferred  from  time  to  time  or  over- 
looked entirely.  This  should  not  be  the  case,  however, 


influence  or  effect  on  the  efficiency  of  the  machine  as  a 
transportation  unit,  that  has  been  as  badly  neglected 
as  the  exhaust  nozzle  and  its  related  parts,  which  have 
to  do  with  back  pressure  on  pistons. 

Much  has  been  written  and  said  on  this  subject  of 
back  pressure  on  pistons,  and  while  many  were  wholly 
theoretical  as  to  conditions  and  means  of  improve- 
ment, little  or  no  constructive  work  has  been  accom- 
plished. The  fire  box  or  front  end  of  a  locomotive  is  a 
poor  place  to  locate  or  attempt  to  operate  any  kind  of 
mechanism  affected  by  high  temperatures,  for  in  the 
former  it  will  burn  out  and  the  latter  it  will  suffer  from 


INDICATOR      DIAGRAMS      FROM       PASSENGER      LOCOMOTIVE 

Weight  of  engine  115  tons;  drivers,  69  Inches;  piston   19x26; 

scale  of  spring,  80. 


d 
z 

_  a 

5 J    MJE. 

I.  H.  P. 

T.  P. 
per 

Ratio 
of 

Ratio  of 
ext.  flue 

"3 

.;  =  = 

■«** 

j  £ 

>  ~ 

nS 

sure. 
Lbs. 

of 

Ib.ol 

G.  A. 

nrea  to 

*z~ 

.°'j$£ 

■t>— 

—  v 

a 

engine. 

M    E. 
P. 

to 
H.S. 

(.box 
area. 

•     '    ,     325 

uo 

47 

229 

160 

42.  3 

721.2S 
8js.« 

'3?  64 

■  to  73.2; 

11. S  to  1 

1          " 

** 

-1 

249 

170 

44  Q 

3 

•* 

w 

2*8 

170 

mi: 

932.S6 

" 

•• 

4 

" 

" 

45 

21a 

170 

(  727.30  c. 
)  792. :iO. 

■• 

•■ 

S 

'* 

*• 

60 

292  170 

51.5 

1119.46 
1020. 84 

6 

" 

M 

V 

146   16s 

94 .0 

" 

" 

" 

7 

885 

1000 

27 

1P 

ISO 

71-9 

706.70 

'• 

" 

•' 

5 

" 

** 

.17 

ISO 

17s 

92.0 

I233.OO 

" 

" 

" 

9 

" 

** 

V 

146 

I* 

94.0 
98.0 

1022.46 

" 

" 

10 

'* 

'• 

V 

132 

I6S 

963-24 

" 

•• 

II 

** 

V 

I  So 

160 

106.0 

123t.30 

" 

" 

11 

JS 

122 

170 

I18.S 

loSl.25 

" 

INDICATOR      DIAGRAMS      FROM       PASSENGER      LOCOMOTIVE 

Weight  of  engine  115  tons;  drivers,  69  Inches;   piston   19x26; 

scale   of  spring,   80. 


6 

^ 

|8 

fc. 

M 

M.  E. 

T.  P. 

"Ratio 

Ratio  of 

Z 

=  •"■ 

*h£ 

a> 

B£ 

1.  HP. 

per 

of 

ext.  flue 

13 

X 

u 

■  O  c 

H*2 

—  - 

>  c 

X  C 

is 

0. 

sure. 
Lbs. 

of 

engine. 

lb.  of 

M.  E. 

P. 

G.  A. 

to 
H.S. 

area  to 
f.  box 
area. 

1 

325 

440 

74 

361 

165 

33-3 

894  94 

135.81 

1  to  73.25 

11.8  to  1 

2 

70 

341 

170 

41.0 

IO4I. 2S 

*' 

•• 

3 

65 

317 

165 

39-0 

920.80 
«47.75 

11 

■• 

*• 

4 

60 

292 

170 

39-0 

s 

0 

•• 

60 
58 

3? 

170 
170 

42.0 
41.0 

012.92 
860.92 

» 

.. 

.. 

7 

375 

490 

74 

361 

170 

3S\o 

907.70 

" 

'• 

8 

74 

361 

170 

I02I.2S 

M 

•* 

" 

9 

74 

361 

160 

38.5 

I034.68 

•• 

•■ 

10 
11 

•• 

73 
70 

356 

341 

160 

170 

38.0 
390 

IO07-54 
990.50 

•  • 

•• 

•  • 

12 

6S 

331 

170 

445 

IO99.OO 

(0 

o 

j 
o 

u 
o 
> 


o 
z 


DO. 

< 
a. 

3 


01 

CO 


If) 
o 
or 
< 
U 


if) 

3 

u 

u 
o 
> 

LJ 

o 

u 


O 

z 


m 
3 

cr 
I 

z 

uj 

< 

r- 

LJ 

DC 

UJ 

5 

r* 
<6 
■* 


in 
o 
or 
< 


o 
z. 


for  an  executive  or  the  head  of  a  department  should 
know  personally  the  state  of  affairs  in  all  matters  con- 
signed to  his  keeping  and  should  correct  errors,  make 
necessary  improvements,  or  if  need  be,  clean  house 
without  the  aid  of  outside  talent. 

Railway  officers  are  all  very  busy  men,  some  are  so 
badly  behind  with  ever  increasing  current  affairs  that 
of  the  multiplicity  of  things  for  which  they  are  respon- 
sible some  are  neglected,  and  there  is  no  single  feature 
of  locomotive  design  or  operation,  having  as  great  an 


heat,  abrasion,  and  gum  up,  so  that  from  one  or  all  of 
these  causes  failure  too  often  results. 

Variable  exhaust  nozzles,  or  at  least  most  of  them, 
belong  in  this  latter  class  and  the 
in  the  views  of  those  who  seek 
that  some  of  these  contraptions 
upon  any  one  who  stood  for  them, 
the  writer  does  not  believe  in  running  an  engine,  day, 
week,  month  and  year  in  and  out  with  excessive  back, 
pressure    on    pistons,-    thus    wasting    thousands    of    dol- 


wnter  hilly  concurs 

to    escape   the   curse 

would    surely    bring 

On  the  other  hand 
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lars  i"  fuel  and  actually  preventing  the  engine  from 
doing  the  work  it  could  do  if  simply  given  relief  and 
an  opportunity.  As  a  rule  medicine  don't  taste  good, 
and  is  expensive,  but  as  between  dragging  one's  self 
around  always  below  par.  when  a  very  practical  inex- 
pensive remedy  is  available  that  will  remove  your 
trouble,  restore  your  vigor  and  increase  your  capacity 
and  efficiency,  the  practical  man  will  say.  "( live  me  the 
medicine." 

There  are  many  thousands  of  locomotives  running  in 
the  United  States  with  hack  pressure  on  pistons  which 
in  wasted  fuel  and  decreased  capacit)  combined  will 
in  the  aggregate  amount  to  many  millions  of  dollars, 
and  if  means  were  provided  for  nozzle  adjustment  to 
suit  conditions  of  service,  a  large  part  of  this  waste 
could  be  saved.  Until  some  effective'  device  or  meth- 
od- are  actually  applied  and  the  results  recorded,  it 
cannot  he  said  that  conservation  of  fuel  has  received 
or  i<  receiving  the  attention  it  deserve-. 

Theory   Versus   Facts 

To  those  who  may  have  overlooked  this  important 
matter,  to  those  who  may  look  upon  it  as  an  economic 
ill  that  will  not  yield  to  remedial  measures,  and  if  per- 
chance there  be  some  who  claim  there  "Ain't  no  Such 
Animal."  a  series  of  indicator  cards  are  herewith  repro- 
duced that  were  taken  from  a  passenger  locomotive 
about  twenty-five  years  ago,  that  was  equipped  with  a 
practical,  inexpensive  device  whereby  the  engineer 
could  at  any  time  by  a  simple  hand  movement  change 
the  area  of  the  exhaust  orifice  from  maximum  to  mini- 
mum opening,  and  thereby  increase  or  decrease  the 
engine's  efficiency7  more  than  one  hundred  horse  power, 
and  this  on  an  engine  that  today  is  considered  a  very 
small  one. 

It  will  be  noted  that  cards  4  and  7  were  taken  at  60 
and  74  miles  per  hour  with  nozzle  closed,  while  cards 
5.  6,  8,  9  and  10  were  taken  with  nozzle  at  maximum 


opening,  thus  relieving  back  pressure  from  pistons  and 
show  from  (>5  to  127  increased  horsepower. 

In  cards  2  and  4.  taken  at  45  miles  per  hour,  it  will  he 
observed  that  the  difference  in  hack  pressure  on  pis- 
tons, even  at  this  short  range  of  cut-off,  as  shown  by 
the  compression  line  i-  65  horsepower.  At  lower  rates 
of  speed  it  will  he  noted  the  excessive  hack  pressure 
on  pistons  a-  shown  in  card  9,  at  30  miles  per  hour 
with  nozzle  closed  and  in  cards  X  and  11,  with  nozzle 
open  and  the  excessive  pressure  removed,  show  in- 
creased  horsepower  of  209  to  211.  The  writer  does  not 
assume  there  is  any  one  qualified  to  properly  guard  the 
railwa)  company's  interests  in  matter-  of  this  kind 
hut  will  agree  that  on  engine-  in  the  United  State-  of 
the  above  size  and  less,  the  i>ossihIe  combined  econo- 
mic- would  easily  run  into  the  millions  while  on  the 
larger  power  the  possibilities  are  correspondingly  greater. 

Millions  of  dollars  are  now  being  wasted  in  fuel  on 
account  of  excessive  hack  pressure  on  pistons  that 
could  he  relieved  by  the  use  of  some  means  of  con- 
trolling the  exhaust  steam  at  nozzle  tip,  and  to  this 
sum  may  he  added  an  equal  number  of  millions  on  ac- 
count of  the  loss  of  efficiency  of  the  engines  and  de- 
creased cost  of  maintenance. 

With  all  of  these  facts  right  before  our  eyes,  why 
do  we  continue  to  injure  our  eyesight  looking  for 
nickels  while  we  may  he  stumbling  over  five  dollar 
hills  :- 

The  hundreds  of  millions  of  capital  in  locomotives, 
should,  as  the  result  of  increased  mileage  and  hours 
of  service  actually  producing  revenue  ton  miles 
and  passenger  miles,  bring  greater  return  to  their 
owners  on  investments,  and  effect  a  wonderful  saving 
in  overhead  or  stand-by  losses.  The  efficiency  of  a 
large  percentage  of  the  entire  schedule  of  steam 
locomotive  may  be  materially  improved  by  elimination 
of  excessive  back  pressure  on  pistons.  There  is  mil- 
lions in  it ! ! 


Locomotive  Design  and  Operation  on  the  Pennsylvania 

Fifty  Years  Ago 


By  George  L.  Fowler 


It  was  along  in  the  early  70s  that  a  new  spirit  seems 
to  have  been  inculcated  into  locomotive  design  and  man- 
agement. 

It  is  true  that  by  1874  the  locomotive  had  been  devel- 
oped into  a  thoroughly  reliable  and  efficient  machine.  The 
experimental  stage  seemed  to  have  been  passed  and  there 
were  certain  features  which  had  come  to  he  accepted  as 
standard  practice.  The  development  had.  however,  been  by 
way  of  the  process  of  trial  and  error  without  the  applica- 
tion of  any  very  scientific  methods  of  calculation  and 
analysis.  Speaking  broadly,  the  method  mi  st  generally  em- 
ployed, had  been  to  make  a  part  heavier  if  it  were  to  be 
made  stronger,  without  any  very  careful  study  as  to  the 
best  distribution  of  the  metal  used  in  order  to  obtain  the 
maximum  strength. 

Then,  too,  the  locomotive  had  become  a  rather  ornate 
affair.  It  had  been  the  practice  to  use  a  profuseness  of 
mouldings  and  brass  work  that  was  supposed  to  add  to  the 
beauty  of  the  machine  and  certainly  did  add  very  greatly 
to  the  amount  of  work  required  in  order  to  keep  it  in  a 
presentable  condition. 

The   main  problem  confronting  the  superintendent  of 


motive  power  of  the  Pennsyh'ania  Railroad  at  that  time  in 
the  locomotive  work  was  to  introduce  something  like  a 
scientific  method  into  locomotive  designing  as  well  as  an 
artistic  sense  that  would  make  the  appearance  of  the  ma- 
chine appropriate  to  its  functions  and  be  in  reality  a  thing 
of  beauty  as  well  as  utility.  The  changes  that  were  made 
in  the  outlines,  first  by  the  Pennsylvania  locomotives,  and 
later  in  all  American  locomotives  have  been  due  to  a  great 
extent  of  the  artistic  appreciation  of  what  was  proper  by 
Mr.  Theodore  X.  Ely  who  was  superintendent  of  motive 
power  at  that  time. 

The  engine  was  changed  from  a  receptacle  of  a  mass 
oi  mouldings  and  one  might  almost  sav  filigree  work,  to 
a  machine  of  a  quiet  outline  formed  of  straight  lines  and 
simple  curves.  This  is  especially  a  characteristic  fea- 
ture of  the  Pennsylvania  locomotives  by  which  they  are 
at  once  recognized  in  any  surrounding  and  in  any  place. 
In  this  work  much  is  due  to  the  able  assistance  rendered 
by  Mr.  Axel  Yogt,  the  mechanical  engineer  who  went  to 
Altoona  in  1874  and  who  was  in  charge  of  the  designing 
of  the  Pennsylvania  locomotives  from  that  time  up  to  the 
date  of  his  retirement  on  Februarv  1,  1919,  with  the  ex- 
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ception  of  the  year  and  a  half  from  May  20,  1882,  to 
November  1,  1883. 

Important  as  this  work  was  from  the  standpoint  of  the 
appearance  of  the  locomotive,  it  is,  of  course,  over- 
shadowed by  that  of  the  proportional  designing  of  the 
machine,  by  which  the  minimum  of  material  should  be 
made  to  do  the  maximum  of  work. 

It  must  be  borne  in  mind,  in  this  connection,  that  the 
engineer  of  the  middle  seventies  did  not  have  the  same 
free  hand  and  wide  scope  of  opportunities  that  he  has 
today.  He  was  limited  not  only  by  the  materials  avail- 
able but  by  the  means  at  hand  for  handling  and  working 
such  as  he  did  have.  Steel  for  boiler  plates  was  just  com- 
ing into  use,  and  it  was  not  only  limited  in  the  size  and 
thickness  of  sheets  that  could  be  rolled,  but  was  frequently 
of  uncertain  quality.  Steel  castings  were  practically  un- 
known, and  as  for  tools,  the  traveling  crane  was  a  novelty, 
and  high  speed  steel  had  not  yet  been  dreamed  of.  So, 
when  we  regard  the  situation  from  the  standpoint  of  the 
beginning  of  the  third  decade  of  the  twentieth  century,  it 
appears  as  though  the  whole  of  the  work  of  the  develop- 
ment of  the  locomotive  had  then  to  be  done. 

In  1874  the  standard  locomotive  on  American  Railways 
may  be  considered  to  have  been  the  eight  wheeled  or 
American  type,  having  four  driving  wheels  and  a  four- 
wheeled  bogie  truck  in  front,  and  weighing,  without  its 
tender  from  forty  to  forty-five  tons.  The  engine  was  used 
for  both  passenger  and  freight  work,  though  some  moguls 
and  consolidations,  having  six  wheels  and  eight  wheels 
respectively  coupled,  were  coming  into  use. 

The  work  that  the  locomotives  of  the  Pennsylvania 
Railroad  were  forced  to  do  during  the  period  of  the  Cen- 
tennial Exposition  led  to  the  adoption  of  a  policy  that, 
later,  became  almost  universal,  and  which  superseded  the 
former  engine- for-each-man  method  of  operation.  From 
which  it  appears  that  the  development  of  heavy  trains  has 
been  one  of  the  important  things  that  has  been  accom- 
plished, especially  when  coupled  with  the  running  of  loco- 
motives as  many  miles  as  they  have  been  run.  In  other 
words,  that  they  should  be  worn  out  and  new  ones  bought 
of  other  kinds. 

Of  course,  when  the  proposition  was  first  made  of  chain 
ganging  or  double  or  triple  crewing  a  locomotive  it  met 
with  a  great  deal  of  opposition,  but  its  commercial  sound- 
ness was  soon  demonstrated  and  the  plan  was  adopted. 
The  whole  principle  is  that  of  running  the  locomotive  as 
many  miles  as  it  can  be  run  regardless  of  the  numebr 
of  locomotive  engineers  required  to  do  it. 

There  were,  of  course,  many  things  that  had  to  be 
looked  after  in  the  development  of  a  system  of  this  kind. 
In  order  that  the  locomotive  should  be  kept  in  good  con- 
dition and  not  allowed  to  run  down,  as  happened  later  on 
another  railroad,  there  was  necessitated  the  employment 
of  careful  inspectors  and  foremen  with  arbitary  power  in 
the  roundhouses,  so  that  the  locomotives  should  not  be 
allowed  to  go  out  when  they  were  not  in  good  condition 
to  make  their  runs.  And  that  this  might  be  effected  it 
was  insisted  upon  that  the  roundhouse  foreman  should 
have  arbitary  power  over  the  despatcher. 

If  Tom,  Dick  and  Harry  were  to  operate  the  same  en- 
gine over  different  runs,  it  was  taken  for  granted  that 
they  would  not  take  as  much  interest  in  it  as  if  the}-  were 
each  running  one  engine  and  were  held  accountable  for  it. 

This  point  accepted,  inspectors  were  put  in  the  round- 
houses who  had  such  arbitrary  power,  and  their  numbers 
were  so  increased  that  the  work  could  be  properly  done. 

Then  the  roundhouse  foreman  was  able  to  say  that  a 
locomotive  was  or  was  not  in  fit  condition  to  go  out  on 
the  road,  while,  at  the  same  time  the  master  mechanics 
were  stimulated  to  see  that  the  power  under  their  charge 
was  not  allowed  to  decrease  in  efficiency,  for  it  was  only 


in  this  way,  and  by  the  united  action  of  all  concerned  that 
the  natural  tendency  on  the  part  of  the  enginemen  to 
neglect  the  machines  could  be  overcome. 

Matters  have  been  modified  and  changed  from  time  to 
time,  but  the  stand,  taken  at  the  outset,  was  that  the  loco- 
motive was  nothing  but  an  aggregation  of  iron,  steel  and 
brass  and  that  there  was  no  earthly  reason  why  that  ma- 
chine should  not  run  constantly,  just  as  a  steamship  en- 
gine runs,  so  long  as  it  is  in  good  order,  and  that  it  should 
not  be  laid  up  for  from  twelve  to  sixteen  hours  out  of 
twenty-four,  while  the  enginemen  who  run  it  are  resting. 
In  other  words,  the  working  hours  of  the  locomotive  had 
been  previously  limited  by  the  endurance  of  the  man, 
while  its  own  endurance  was  practically  unlimited. 

Then  the  argument  was  raised  that  it  would  cost  very 
much  more  to  keep  locomotives  up,  that  were  run  con- 
tinuously, than  would  be  gained.  But  that  argument 
proved  fallacious  from  the  figures  that  were  presented 
and  the  engine  of  multiple  crews  became  the  standard 
practice.  Even  the  strongest  opponents  of  the  idea  have 
come  to  see  that  there  is  no  increase  in  the  cost  of  upkeep 
of  locomotives  that  are  run  in  that  way,  while  the  two- 
fold advantage  is  gained  of  keeping  the  invested  capital 
at  work  and  of  being  able  to  wear  the  locomotives  out, 
get  rid  of  them  and  replace  them  by  those  of  a  new 
design. 

But  the  mere  obtaining  of  more  work  from  each  loco- 
motive unit,  by  an  increase  of  the  distance  it  ran  and  the 
time  it  was  at  work,  was  but  a  partial  solution  of  the 
problem  that  was  pressing  upon  railroad  managements. 
This  secured  a  greater  output  in  a  given  time  for  the 
capital  invested,  than  where  a  man  and  locomotive  ran 
and  were  idle  together,  but  it  did  not  decrease  the  labor 
charge  per  mile  run,  and  that  could  only  be  done  by  an 
increase  of  the  capacity  of  the  unit  by  which  heavier 
trains  could  be  hauled,  with  little  or  no  additional  charge 
for  labor. 

But  there  was  an  opportunity  for  cutting  down  the  cost 
of  locomotive  operation  by  reducing  the  amount  of  coal 
burned.  It  would  appear  at  first  sight  as  though  it  would 
be  of  special  interest  to  the  enginemen  especially  of  the 
firemen  to  be  as  economical  of  coal  as  possible,  simply  for 
the  reason  that  the  less  the  amount  used  the  less  labor  to 
be  performed.  But  this  was  not  the  case  and  it  was  evi- 
dent that  much  more  coal  was  being  burned  in  the  loco- 
motives than  was  needed  to  do  the  work.  The  point  was 
to  make  it  a  matter  of  personal  interest  for  the  engine- 
men  to  save  fuel  and  that  this  might  be  accomplished  the 
system  of  coal  premiums  was  introduced. 

It  was  started  and  applied,  at  first,  on  the  Middle  Divi- 
sion in  1874,  between  Altoona  and  Harrisburg.  A  man, 
a  prominent  member  of  the  motive  power  staff,  was  as- 
signed to  work  up  a  premium  sheet  some  time  prior  to> 
this  for  different  trains,  and  to  do  it  observers  were  put 
on  the  engines  to  ascertain  the  amount  of  coal  that  was 
being  burned  on  each.  The  method  adopted  was  to  assign 
a  given  number  of  pounds  of  coal  per  car  mile  tor  each 
of  the  different  runs,  this  limit  being  based  upon  the  ob- 
servation that  had  been  made  as  to  the  actual  amount  that 
was  being  consumed.  These  data  sheets  were  issued  in 
printed  form  to  the  men  and  were  posted  in  the  round- 
houses and  so  on.  The  principal  feature  of  the  scheme 
was  the  limit  that  was  fixed. 

If  the  engineer's  and  fireman's  record  was  less  than  the 
fixed  limit,  then  the  value  of  coal  saved  was  computed, 
and  one-half  of  this  value  was  given  to  them.  This 
amount  then  appeared  on  the  monthly  pay  roll  of  the  men 
as  a  separate  item.  No  account  was  taken  of  the  men 
whose  record  exceeded  the  limit,  except  to  call  their  at- 
tention to  the  fact  that  they  had  done  so,  and  they  were 
urged  to  improve  not  only  their  own  practice  but  exceed 
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the   premium   earned   by  the  other   men   in   the   service. 

These  lists  were  posted  in  the  roundhouses  at  the  ter- 
minals so  that  cad.  engineman  could  see  what  the  others 
were  doing-.  It  made  little  or  no  difference  to  those  who 
had  no  sense  of  pride  in  their  work,  but  did  have  a  de- 
cided influence  upon  those  who  wanted  to  advance  and 
make  the  most  of  themselves. 

The  premiums  sometimes  amounted  to  considerable 
sums  and  were  eagerly  sought  for.  But  it  was  found 
that  the  original  limits  were  so  largely  in  excess  of  what 
they  should  have  been,  that  they  were  gradually  revised 
downward ;  still  not  so  far  that  it  was  not  possible  for 
men  to  earn  a  fair  sum  as  a  premium.  This  revision  was 
influenced  largely  by  the  introduction  of  different  types 
of  power  and  cars,  and  was  based  on  loaded  car  mileage ; 
five  empty  cars  l>eing  considered  the  same  as  three  loaded 
ones. 

But  with  the  still  further  development  of  heavy  loco- 
motives and  high  capacity  cars  the  premiums  dropped 
until  they  were  insignificant  and  unattractive ;  so  that, 
after  having  served  an  excellent  purpose  thev  were  at 
last  discontinued,  the  last  one  having  been  paid  on  April 
5,  1905. 

Meanwhile  before  the  development  of  the  coal  pre- 
miums, the  motive  power  department  set  before  itself  the 
task  of  decreasing  the  unit  cost  of  hauling  trains  bv  in- 


creasing the  size  and  capacity  of  the  locomotive  as  it  ex- 
isted in  the  later  seventies. 

Then  followed  a  number  (if  years  of  steady  locomotive 
development,  one  of  the  minor  features  of  which  was  a 
rearrangement  of  the  classification  of  the  power  of  the 
road.  Shortly  after  Mr.  Ely's  appointment  at  Altoona  in 
1874,  a  start  had  been  made  in  the  standardization  of  the 
locomotives  and  a  classification,  using  successive  letters 
of  the  alphabet  for  the  nomenclature,  was  established. 
In  this  each  new  type  of  locomotive  brought  out  was 
given  a  letter,  usually  the  next  following  in  the  aphabet 
to  the  one  last  used.  The  result  was  that,  after  about  ten 
years  nearly  all  of  the  letters  had  been  used,  so  rapidly 
had  new  types  been  developed.  It  also  happened  that 
engines  of  really  the  same  type  were  indicated  by  widely 
separated  letters.  For  example,  the  A,  B,  C,  G,  K,  L, 
M,  N,  O,  and  P  were  all  of  the  American  type,  having 
two  pair  of  driving  wheels  with  a  four-wheeled  truck  in 
front,  while  the  I,  R  and  S  classes  were  consolidations. 
This  multiplication  of  nomenclature  was  apt  to  be  con- 
fusing, so  that  in  1897  a  new  classification  was  adopted. 
In  this,  each  type  was  specified  bv  a  letter,  and  variations 
were  indicated  by  sub-letters  and  figures.  For  example, 
the  American  or  eight  wheeled  locomotive  is  known  as  the 
class  D,  and  the  classification  Dl,  D2,  D2a,  etc..  indicated 
variations  in  dimensions. 


Snap   Shots — By  the  Wanderer 


"God  sends  meat  and  the  devil  sends  cooks,"  might  be 
assumed  to  he  the  text  of  a  recent  paper  read  before  the 
Canadian  Engineering-  Institute.  Failures  of  structures 
are  laid  to  faulty  design,  and  material  is  given  a  fairly 
clean  bill  of  health.  That  is  very  nice.  If  we  could  only 
always  place  our  shortcomings  on  the  back  of  the  other 
fellow,  our  lot  would  be  a  very  comfortable  one,  until 
the  other  fellow  tried  for  the  same  comfort  and  we  find 
ourselves  burdened  with  his  delinquencies,  when  ii  is  not 
quite  so  pleasant.  It  is  the  case  of  a  derailment  being 
caused  by  track  or  car  according  to  who  is  placing  the 
responsibility. 

The  author  claimed  that  designers  should  know  the 
limitations  of  their  materials.  Very  true,  but  how  about 
the  limitations  of  their  stresses?  Oh,  just  work  on  an 
ample  factor  of  safety.  In  short,  follow  the  lead  of  a 
certain  superintendent  of  motive  power,  who,  when  asked 
as  to  how  he  designed  his  main  rods,  replied:  "Well 
I  calculate  a  little  and  guess  a  good  deal." 

It  seems  as  though  back  of  all  good  designing  there 
must  lie  an  accumulation  of  experience  and  observation 
backed  by  good  judgment. 

Of  course  he  must  know  of  the  limitations  of  his  ma- 
terials, but  that  may  not  tell  everything  even  if  he  could 
know. 

Who  knows,  to  turn  back  to  the  item  just  referred  to, 
who  knows  what  may  be  the  stresses  to  which  the  main 
rod  of  a  locomotive  is  subjected.  What  happens  when 
the  drivers  slip?  What  happens  at  a  low  joint?  What 
happens  in  the  thousand  and  one  conditions  that  come 
and  go  between  every  start  and  stop.  As  Lord  Dun- 
dreary would  say :  "There  are  some  things  no  fellow 
can  find  out,"  and  this  seems  to  be  one  of  tbem. 

We  have  gone  far  in  the  determination  of  the  various 
stresses  to  which  the  several  parts  of  a  locomotive  are 
subjected,  but  there  is  still  much  to  be  learned. 

It  is  a  long  and  interesting  road  to  travel,  and  the  end 
is  well  worth  reaching,  but  meanwhile  it  would  seem  a 


little  more  gracious  for  the  material  maker  with  whom 
this  author  is  allied,  to  be  willing  to  assume  a  portion  of 
the  burden  of  responsibility  for  failures,  rather  than  shift 
it  to  the  shoulders  of  the  designer. 

It  is  curious  how  some  engineers  or  their  assistants 
fail  to  realize  the  difference  between  a  mechanical  and 
commercial  possibility,  just  as  it  is  a  crying  fault  of  in- 
ventors. They  think  because  a  thing  can  be  done  it  ought 
to  be  done,  regardless  of  its  importance  or  value.  Once 
in  a  while  a  case  of  the  kind  bobs  up  that  is  ridiculous  in 
its  exactions.     Here  is  one : 

A  manufacturer  was  putting  up  some  special  track 
work,  in  which  the  rails  had  to  be  curved.  They  were 
bent  and  then  laid  out  on  a  long  planer  bed  for  examina- 
tion. In  places  it  was  found  to  be  possible  to  push  a 
shim  1/32  in.  thick  in  between  the  rail  and  the  planer  bed. 
This  was  too  much,  and  it  was  insisted  that  it  should  be 
corrected. 

The  query  is  as  to  what  kind  of  a  lied  that  rail  was 
to  be  put  upon  that  could  not  stand  for  1/32  in.  variation 
in  the  height  of  the  bottom  of  a  rail.  It  must  have  been 
a  surface  plate. 

Sometimes  there  is  a  requirement  in  a  specification  that 
serves  merely  as  a  convenience  to  the  purchaser,  and  on 
which  the  engineer  can  insist  to  a  finicky7  way.  Thus !  A 
certain  road  was  in  the  habit  of  buying  special  work  and 
having  the  location  for  which  it  was  intended  painted 
upon  it.  Once  there  was  a  shipment  of  a  dozen  or  more 
pieces  and  the  location  of  one  was  not  painted  upon  it. 
Instead  of  looking  up  the  location,  overlooking  the  omis- 
sion, having  it  marked  and  letting  that  end  tbe  matter  a 
telegram  was  sent  to  the  maker,  calling  attention  to  the 
lack  of  paint  and  asking  what  was  to  be  done.  He  was 
told  to  send  it  back  and  the  marking  would  be  put  on,  or 
he  could  have  a  man  paint  on  it  W  29-165. 

Sometimes,  especially  in  government  work,  the  mark- 
ing seems  to  be  of  more  importance  at  times,  than  the 
thing  itself.     Once  a  number  of  electric  motors  were  or- 
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dered  by  one  of  the  departments  and  when  they  had  been 
delivered  several  hundred  miles  from  the  place  of  manu- 
facture, it  was  found  that  they  had  been  stamped  with 
another  symbol  than  that  belonging  or  referring  to  the 
department  in  question.  There  was  nothing  the  matter 
with  the  motors.  They  were  exactly  what  had  been  or- 
dered. But  because  they  had  possibly  been  taken  from 
stock  and  marked  with  an  X  instead  of  a  V,  they  were 
forthwith  returned  to  the  maker  as  not  meeting  specifica- 
tions. 

The  maker  said  nothing.  He  simply  had  the  X  filed 
off,  the  Y  stamped  on  and  the  motors  returned,  when 
they  were  accepted  without  question. 

The  query  arises  as  to  why  some  department  official 
did  not  assume  ihe  initiative  and  do  the  filing  and  stamp- 
ing, if  it  had  to  l>e  done,  without  subjecting  the  manufac- 
turer to  the  expense  of  to  and  fro  expense  charges,  and 
the  department  to  the  delay  of  waiting  for  the  to  and  fro 
movement  ?  But  official  red  tape  puts  a  halt  on  every- 
thing until  the  man  higher  up  orders  it. 

It  is  a  good  rule  to  put  employes  on  their  mettle  and 
encourage  them  to  go  ahead  and  get  results,  even  if  red 
tape  is  broken  or  frazzled  into  bits. 

A  writer  in  a  recent  Atlantic  illustrates  Japanese  red 
tape  and  British  and  American  efficiency  at  the  time  of 
the  earthquake.  He  states  that  "the  hopeless  incompe- 
tence of  officialdom  was  almost  criminal.''  The  British 
admiral  had  practically  assumed  command  in  Yokohama 
harbor  "and  this,  defiantly,  under  the  eyes  of  a  powerful 
squadron  of  Japanese  vessels  lying,  virtually  inactive,  in 
Yokohama  Bay." 

"  'Why  don't  vou  employ  some  of  these  ships?'  I  asked 
a  Japanese  officer,  pointing  at  the  dozen  of  war  vessels, 
some  of  them  large  cruisers,  lying  right  at  hand. 

"He  looked  at  them  wistfully.  'I  wish  we  might.'  He 
shrugged  his  shoulders.  'But  we  can't  do  it  without  or- 
ders from  the  Admiralty." 

"And  while  they  were  awaiting  orders  from  the  Ad- 
miralty, the  British  and  Americans  had  come  from  China 
and  transported  the  refugees,  and  were  now  threading 
their  way  between  the  motionless  warships,  bringing  ton 
upon  ton  of  supplies  to  the  stricken  city." 

Absurd,  but  are  we  so  altogether  without  sin  that  we 
can  cast  the  first  stone? 


The  men  who  have  lived  in  Europe,  not  the  four-min- 
ute congressmen  and  tourists  who  have  been  shown 
around  so  that  they  could  make  favorable  reports,  but  the 
men  who  have  lived  in  Europe  until  they  knew,  and  come 
back  to  write  about  conditions  have  been  unanimous  in 
condemning  the  course  of  Stinnes  and  other  industrialists 
for  their  rapacity,  mendacity  and  betrayal  of  their  coun- 
trv.  It  is  the  same  old  story  of  contempt  for  the  traitor. 
Benedict  Arnold's  reputation  does  not  improve  with  age. 

Elbert  Hubbard  once  wrote  a  monograph  on  loyalty, 
in  which  he  said  to  the  employe:  "If  you  are  working 
for  a  man,  for  heaven's  sake  work  for  him  and  not  against 
him  "  A  mere  echo  of  the  general  sentiment  that  com- 
mends loyalty  and  condemns  the  knifing  of  a  friend  in 
the  back,  for  loyalty  is  regarded  as  a  necessary  virtue  in 
those  occupying  positions  of  confidence  or  responsibility. 

The  railroads  are  having  a  hard  time  of  it.  It  is  very 
easy  for  muckrakers  to  stir  up  a  grievance  and  the  pub- 
lic is  only  too  ready  to  lend  an  ear  to  evil  report.  Reck- 
less extravagance  is  an  accusation  so  easily  made  that  it 
is  small  wonder  it  has  been  repeated  as  often  as  it  has, 
since  Louis  Brandeis  made  his  famous  charge  of  a  million 
dollars  a  day  daily  waste  a  few  years  ago,  but  which 
he  has  not  vet  shown  how  to  avoid. 


Charges  of  this  sort  were  so  rampant  a  few  years  ago, 
that  it  became  advisable  to  organize  the  Railway  Business 
Association  for  the  purpose,  in  part,  of  sustaining  the 
railroads  and  educating  the  public  into  a  proper  attitude 
towards  the  problems  of  transportation,  and  it  numbers 
among  its  members  a  very  many  of  the  prominent  firms 
engaged  in  the  railway  supply  business.  It  would  be 
expected  that  a  membership  in  this  association  would  im- 
ply loyalty  not  only  to  the  association  itself,  but  a  two-fold 
obligation  to  serve  the  railroads  and  refrain  from  any  ac- 
tion that  could  injure  their  reputation  or  credit.  Is  this 
obligation  always  met.  or  are  there  some  who  would  sac- 
rifice the  reputation  of  the  railroads  whom  they  serve  for 
private  gain?     The  temptation  to  profiteer  is  strong. 

Some  months  ago  there  was  published,  under  the  sig- 
nature of  a  professional  writer,  in  a  magazine  having  a 
( irculation  of  about  a  million  copies,  an  article  constitut- 
ing a  spread-eagle  arraignment  of  the  railroads  on  the 
ground  of  general  inefficiency  and  disregard  ot  means 
of  effecting  savings  and  insuring  safety,  which  the  writer 
led  his  readers  to  infer  were  in  use  about  all  over  the 
world  except  in  the  United  States,  where  they  were  al- 
most wholly  disregarded. 

The  article  cited  device  after  device  that  had  been  orig- 
inated in  the  United  States,  though  he  did  not  give  us 
credit  for  it,  and  whose  use,  we  all  know  is  confined  al- 
most solely  to  this  country,  and  implied  where  he  did  not 
directly  state  it  that  Europe  was  teeming  with  their  ap- 
plications. It  was  flamboyant,  misleading,  almost  vitu- 
perative. That  was  bad  enough.  But  when  questioned 
the  author  refused  to  give  the  sources  from  which  he  had 
drawn  his  misinformation.  The  whole  thing  had  a  sus- 
picious look  because  every  one  with  a  single  exception  of 
the  devices  to  which  attention  was  called,  and  which  the 
railroads  were  arraigned  for  not  using,  was  made  and 
exploited  by  a  group  of  companies  under  single  control 
and  having  a  common  missionary  in  the  field.  With  the 
single  exception,  no  one  else's  device  had  attracted  the 
attention  of  this  reformer,  yet  he  was  abnormally  well 
posted  as  to  what  this  concern  was  putting  out.  The 
coincidence  of  the  refusal  to  divulge  his  source  of  misin- 
formation, coupled  with  peculiar  exclusion  of  all  devices 
outside  of  those  cited,  led  some  of  us  to  wonder,  whether 
there  was  not  a  connection  between  the  two  and  whether 
the  temptation  to  exploit  the  railroads  by  misrepresenta- 
tion for  the  benefit  of  their  own  pockets  was  not  too 
much  for  these  gentlemen  to  resist.  Of  course,  no  one 
outside  will  ever  know  but,  the  coincidence  is  passing 
strange  to  say  the  least.  And  it  is  a  pity,  if  it  has  led 
to  false  conclusions,  that  even  this  trace  of  a  suspicion 
should  have  been  put  upon  Caesar's  wife. 


I  have  sometimes  been  led  to  wonder  whether  it  would 
be  possible  to  construct  a  steam  gauge  with  a  Bourdon 
spring  that  was  accurate  throughout  the  whole  range  of 
the  circle.  Thev  can,  however,  be  adjusted  to  accuracy 
at  the  working  point,  but  not  above  or  below  it  at  the 
same  time.  For  working  purposes  this  is  sufficient,  but 
when  an  engine  is  to  be  tested  under  varying  conditions 
something  better  is  to  be  desired.  It  is  more  than  prob- 
able that  some  of  the  queer  results  obtained  in  engine 
tests  where  varying  pressures  were  employed  were  not 
queer  at  all.  but  due  to  the  inaccuracy  of  pressure  gauge. 
Thev  are  like  the  idiosyncrasies  of  chimney  draft  reported 
in  a  paper  read  before  the  American  Society  of  Mechan- 
ical engineers,  some  time  ago,  wherein  it  was  shown  that 
certain  chimneys  had  acted  most  erratically,  but  when  the 
discussion  was'  called  it  appeared  that  the  chimneys  were 
behaving  in  the  most  orthodox  manner  possible  and  that 
the  author  had  merely  been  ignorant  of  the  law  of  such 
structures  as  formulated  by  Rankine.  , 


The  Place  of  Railway  Transportation  in  Industry 

Report  of  National  Transportation  Institute  Shows 
Growth    and    General    Efficiency    of    the    Roads 


The  National  Transportation  Institute  of  Chicago  has 
issued  its  first  report  in  which  it  makes  a  statistical  com- 
parison between  the  growth  and  efficiency  of  railroad 
transportation  and  the  three  other  major  industries  of 
the  country,  namely:  agriculture,  manufacturing  and 
mining. 

The  first  comparison  shows  the  gain  in  the  number  of 
persons  employed  between  1900  and  1920.  Expressed 
in  percentages  these  figures  show  a  net  gain  of  4.28 
per  cent  in  agriculture ;  of  107/>7  per  cent  in  manufac- 
turing, of  70.32  per  cent  in  mining  and  99.75  per  cent  in 
railroads ;  showing  that  the  percentage  increase  in  rail- 
road personnel  ::tood  second  in  the  list. 

During  this  same  period  there  was  a  revolution  in  prices 
and  wages.  Prices  rose  steadily  from  1900  to  1910. 
Thereafter  thev  remained  relatively  stable  until  1915. 
At  the  beginning  of  the  following  year  they  began  to 
rise  once  more,  until,  in  1920.  they  stood  at  a  point  almost 
three  times  as  high  as  in  1900.  In  September,  1923,  they 
were  still  90  per  cent  higher  than  twenty-three  years 
earlier.  Wages  rose  until  they  were  more  than  three 
times  as  high  in  1920.  In  1923  they  are  still  almost  three 
times  as  high  as  they  had  been  in  1900. 

From  a  review  of  the  relation  between  the  value  of 
the  output  of  the  three  industries  and  the  amount  paid 
out  in  freight,  it  appears  that  6  per  cent  of  the  food  and 
clothing  which  we  produce,  of  the  iron,  steel  and  coal,  of 
the  houses  which  are  built  and  of  the  personal  services 
which  are  rendered,  is  devoted  to  the  support  of  the 
people  who  transport  the  products  of  field,  forest,  and 
mine  to  the  point  of  manufacture ;  and  who  carry  the 
products  of  our  factories  back  to  the  consumer. 

The  advantage  which  the  nation  derives  from  the  trans- 
portation function  rendered  by  the  railroads  in  return  for 
freight  rates  is  the  increased  production  per  worker  and 
per  unit  of  capital  employed  which  results  from  the  geo- 
graphical division  of  industry.  Because  of  transportation 
we  are  enabled  to  produce  commodities  at  the  points 
where  the  output  per  worker  and  per  unit  of  machinery 
and  equipment  is  the  largest.  Fertile  valleys  and  aus- 
picious climatic  conditions  are  of  little  use  until  trans- 
portation facilities  are  provided  to  carry  the  products  to 
the  point  of  consumption.  Lumber  is  cut  from  the  rich 
stores  of  our  natural  forests.  In  the  absence  of  railroads. 
it  would  be  necessary  to  procure  it  from  expensive  re- 
forestated  areas  near  our  cities.  Tropical  fruits  and  vege- 
tables come  from  areas  where  nature  supplies  the  heat 
and  the  equability  of  climate  which  would  otherwise  be 
obtained  only  under  glass  and  with  artificial  heat.  For 
the  service  thus  rendered  and  for  the  advantages  in  pro- 
duction which  flow  from  the  geographical  division  of 
industry,  6  per  cent  of  the  resulting  product  is  paid  to 
the  labor  and  capital  engaged  either  directly  or  indirectly 
in  transporting  commodities  bv  rail. 

Modern  industry  has  been  carried  on  so  long  under 
this  plan  of  geographically  localized  production  that  it  is 
impossible  to  say  how  much  larger  our  output  is  at  pres- 
ent than  it  would  be  in  the  absence  of  transportation. 
But  it  is  certainlv  many  times  the  sum  which  we  pay  to 
the  railroads  in  freight  and  passenger  rates.  This  man- 
ner of  regarding  the  matter  is  fundamental  to  a  consid- 
eration of  the  transportation  problem.  It  is  easy  to  forget 
that  transportation  is  the  function  which  has  made  pos- 
sible the  unprecedented  productivity  of  modern  industrial 


society.  It  is  well,  therefore,  to  state  clearly  just  what 
the  burden  of  freight  rates  comes  to  in  terms  of  goods 
and  services.  In  this  manner  we  are  able  to  see  clearly 
that  those  who  are  engaged  in  transporting  commodities 
by  freight  receive  only  a  small  portion  of  the  additional 
output  which  is  made  possible  by  the  geographical  dis- 
tribution of  industry.  Transportation  is  an  indispensable 
factor  in  our  modern  industrial  society. 

Hut  it  is  not  necessary  to  argue  the  productive  nature 
of  transportation.  It  is  a  permanent  and  abiding  part  of 
our  industrial  structure,  and  will  remain  so.  What  we 
wish  to  know  is  whether  it  has  been  less  efficient  in  the 
utilization  of  the  labor  and  capital  which  have  been  put 
at  its  disposal  to  use  in  transporting  products  than  the 
industries  which  have  produced  them.  Our  economic 
situation  has  changed  so  rapidly  during  the  last  twenty 
years  that  it  has  not  been  easy  to  follow  the  relative 
position  and  functioning  of  transportation  which  min- 
isters to  every  phase  of  our  national  economic  life. 

The  census  shows  that  almost  exactly  one-half  of  our 
people  live  in  the  northeast  corner  of  the  United  States, 
which  lies  east  of  the  Mississippi  River  and  north  of  the 
Ohio  and  Potomac. 

The  old  principle  that  proximity  to  markets  contributes 
greatly  to  the  value  of  land  has  been  in  considerable  degree 
offset  by  the  development  of  railroads.  While  24  per  cent 
of  the  acreage  of  improved  land  in  farms  is  situated  in 
this  densely  populated  northeastern  section  of  the  coun- 
try, the  value  of  all  land  exclusive  of  buildings  and  other 
improvements  in  this  section  is  only  26  per  cent  of  all 
farm  land  in  the  United  States. 

The  value  of  improved  land  in  this  densely  populated 
section  is.  therefore,  only  slightly  above  the  average  of 
farm  land  in  the  whole  country.  Texas,  which  stands 
at  the  other  extreme,  contains  12  per  cent  of  all  land  in 
farms  and  6.2  per  cent  of  all  improved  land  in  farms.  The 
value  of  farm  lands  in  Texas,  exclusive  of  buildings,  is  6 
per  cent  of  the  total  value  of  such  land  in  the  United 
States.  Iowa  contains  5.6  per  cent  of  all  improved  land 
in  farms  in  the  country.  The  value  of  its  farm  lands  is 
12.2  per  cent  of  all  such  land  values  in  the  United  States. 

It  is  obvious  that  no  such  values  for  this  land  could 
exist  at  points  so  far  distant  from  the  consuming  center 
of  the  country  without  our  present-day  system  of  trans- 
portation. 

We  have  seen  the  ratio  of  increase  in  the  numbers  en- 
gaged in  the  four  industries  in  20  years.  The  following 
table  shows  the  increase  in  output  and  the  relative  output 
per  person. 

Per  cent  1920  to  1900 


Industry  Persons 

Agriculture    104 

Manufactures*** 208 

Mines***   170 

Railroads 199 

Railroads 


*<  lutput  measured  in  tons  originating. 
** Output  measured  in  revenue  ton  miles. 
***Figures  are  for  1899  and  1919. 


Relative 

output 

Output 

pef  person 

138 

133 

228 

110 

221 

136 

234* 

118* 

292** 

147** 
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This  shows  that,  in  the  case  of  revenue  ton  miles,  which 
is  the  real  measure  of  railroad  efficiency,  that  industry 
leads  all  the  others  in  the  output  per  person. 

The  increase  in  productive  output  in  our  three  major 
industries — agriculture,  manufactures,  and  mines — has 
brought  with  it  a  growth  in  transportation  which  was 
even  greater  than  the  increase  in  production  of  physical 
goods.  For  every  one  hundred  tons  of  freight  transported 
in  1900,  we  transported  234  in  1920.  And  where  each 
ton  had  been  transported  242  miles  on  the  average  in 
1900,  it  was  transported  304  miles  in  1920,  an  increase 
of  25  per  cent.  Because  of  this  greater  distance,  the 
revenue  tons  transported  one  mile  were  292  per  cent  of 
those  carried  two  decades  earlier.  The  passengers  carried 
one  mile  increased  in  the  same  ratio.  The  volume  of 
transportation  service  rendered  has,  therefore,  surpassed 
the  growth  of  production  in  the  other  industries. 

In  regard  to  the  capital  account  it  has  been  found  that 
in  the  case  of  manufactures  the  capital  involved  in  pro- 
ducing a  unit  of  output  in  1920  was  $2.13  as  against  $1 
in  1900.  In  the  case  of  railroads  the  invested  capital  per 
ton  originating  and  transported  was  $.83  as  against  $1 
twenty  years  earlier.  Per  revenue  ton  mile  it  was  $.66 
as  against  $1  in  1900.  In  agriculture  the  corresponding 
figure  of  invested  capital  per  unit  of  output  was  $2.77 
as  against  $1  in  1900,  while  in  mining  it  was  $1.31. 

It  appears  from  these  figures  that  the  increase  in  output 
per  unit  of  capital  invested  has  been  greater  in  railroads 
than  in  any  other  of  the  principal  industries  shown  above. 
The  results  of  the  analysis  of  figures  for  workers,  capital 
invested,  and  output,  when  put  in  common  sense  lan- 
guage, show  that  one  worker  in  agriculture,  using  three 
and  eight-tenths  times  as  much  capital,  brought  forth 
one  and  a  third  times  the  product  of  1900.  In  manufac- 
tures one  worker,  using  two  and  four-tenths  times  the 
capital,  brought  forth  one  and  one-tenth  times  the  product. 

In  the  case  of  railroads  the  capital  employed  can  be 
easily  stated  in  physical  terms.  Miles  of  road  owned  and 
miles  of  track  operated  are  available  annually  since  1902. 
The  same  is  true  of  the  number  and  tractive  power  of  loco- 
motives, and  of  the  cars  in  service  and  the  carrying 
capacity  of  those  cars.  While  all  these  facilities  have  in- 
creased, there  is  a  disparity  in  the  growth  of  the  various 
items.  The  miles  of  track  operated  have  increased  from 
259,784  miles  to  406.580,  or  from  100  per  cent  to  157  per 
cent.  In  1902  the  tractive  power  of  all  locomotives  was 
844,494,125  pounds:  while  in  1920  it  was  2.507.075,830. 
It  had  increased  from  100  per  cent  to  297  per  cent. 
Tractive  power  was,  therefore,  almost  exactlv  three  times 
as  large  in  1920  as  it  had  been  in  1902,  when  the  figures 
are  first  available.  During  this  same  period  the  revenue 
tmis  carried  one  mile  had  increased  from  100  per  cent  to 
263  per  cent.  The  revenue  tons  moved  one  mile  per  unit 
of  tractive  power  in  1920  were,  therefore,  onlv  90  per 
cent  of  what  they  had  been  eighteeen  years  earlier.  The 
number  of  revenue  tons  moved  one  mile  per  mile  of  track 
was  190  per  cent  of  what  it  had  been  in  1902.  The  other 
items  which  go  to  make  up  the  physical  equipment  of  the 
railroads  with  which  this  service  was  rendered  also  in- 
creased less  rapidly  than  tractive  power.  The  carrying 
capacity  of  freight  cars  was  only  233  per  cent  of  what  it 
had  been  twenty  years  earlier.  The  first  track  and  other 
main  tracks  operated  were  144  per  cent,  and  the  vard 
tracks  and  sidings  were  210  per  cent.  Miles  of  road 
owned  were  131  per  cent. 

The  monev  capital  as  shown  by  the  accounts  of  the 
railroad  had  likewise  increased  less  rapidly  than  the  tract- 
ive power  of  the  locomotives :  and  much  less  rapidly  than 
the  money  capital  of  manufacturing  establishments.  In 
1900  the  invested  capital  of  the  railroads  stood  at  $10,- 
263.313,400,   and    in    1920  it   stood   at   $19,839,276,119. 


This  was  193  per  cent  of  their  capital  twenty  years 
earlier. 

In  mining,  each  worker  using  one  and  three-fourths 
times  the  capital  brought  forth  a  little  more  than  one  and 
a  third  units  of  product.  In  railroads  each  worker  using 
slightly  less  capital  than  twenty  years  before  transported 
IS  per  cent  more  tons  of  freight;  and  carried  each  one  of 
these  sixty  miles,  or  25  per  cent,  farther.  Each  worker, 
therefore,  carried  almost  one  and  one-half  times  as  many 
tons  one  mile  as  twenty  years  ago. 

If  we  state  the  same  "thing  from  the  standpoint  of  the 
consumer  who  must  pay,  in  prices  or  in  rates,  wages  for 
the  labor  and  necessary  profits  on  the  capital,  we  find  that 
the  capital  charge  per  unit  of  output  in  manufactures,  and 
agriculture,  has  more  than  doubled  ;  in  mining  this  has 
increased  by  one-third  ;  while  in  transportation  it  is  smaller 
todav  than  it  was  two  decades  ago. 


Capital   Requirements   for   Additions   and 
Betterments  for  Next  Ten  Years 

Details  of  the  $7,870,000,000  capital  expenditures  by 
the  railroads,  estimated  recently  by  the  Chamber  of  Com- 
merce to  be  necessary  in  the  next  ten  years,  if  the  rail- 
roads are  to  keep  pace  with  the  industrial  growth  foreseen, 
have  been  made  public  by  the  Bureau  of  Railway  Eco- 
nomics. 

The  estimates  includes  in  the  way  of  additions  and  bet- 
terments the  following  items  grouped  according  to  dis- 
tricts : 

NUMBER  OF  UNITS  OF  EQUIPMENT.  TRACKAGE.  ETC., 
REQUIRED  IN  NEXT  TEN  YEARS 

Eastern  Southern      Western         Total       All  Roads 
Additional    locomotives.  2,742  893  3.887  7,522  13,200 

Additional    freight   cars      152, 8S0       42,844        217.666        412,990  725.000 

Additional    pass.    cars..  3,131  830  3,045  7,006  12,300 

Add.     1st    main     track, 

miles    574  677  2.136  3,387  5,950 

Add.  2nd  or  ether  main 

track,  miles    1,890  787  3,817  6,494  11,400 

Add.     vard     track    and 

sidings,    miles 1.715  332  5.96S  8,015  14.050 

Total  all  track,  miles.  .  4,179  1,796  11.921  17,896  31,400 

Class    varus,    number..  34  8  66  108  172 

New    rail,    tons 16,100        150,000        166,100  291,300 

Heavier    rail,    tons 87,9'JO       24,600        255,000        357,590  627,300 

Ties,    number    12,001,840     920.000  48.242.000  61,163,840   107,304.900 

The  difference  between  the  figures  in  the  "Total"  column  and  the  "All 
Rrads"  column  is  due  to  the  methods  used  by  the  Chan  ber  of  Commerce  in 
arriving  at  an  estimate.  The  committee's  estimate  of  $7,870,000,000  was 
based  on  the  reports  of  sixty-two  roads  operating  64.6  per  cent  of  the  total 
mileage  and  handling  67  6  |«-r  cent  of  the  total  freight  traffic  in  1922.  By 
raising  the  actual  figures  submitted  by  these  roads  to  100  per  cent  the  "All 
Roads"  column   is  arrived   at. 

If  the  above  figures  pertaining  to  the  various  districts 
were  reduced  to  a  dollar  and  cents  per  mile  of  track  basis 
they  would  show  that  expenditures  per  mile  are  heavier  in 
the  Eastern  and  Southern  districts  because  of  the  greater 
density  of  traffic.  The  Eastern  roads  reported  50  per  cent 
of  the  total  expenditures  necessary-,  but  their  mileage  is 
onlv  25  per  cent  of  the  total  mileage,  and  their  freight 
traffic  only  45  per  cent  of  the  total. 

The  Southern  roads  reported  only  9  per  cent  of  the  total 
expenditures  necessary,  while  their  mileage  is  19  per  cent 
and  their  freight  traffic  30  per  cent  of  the  respective  totals. 
The  Western  roads  reported  41  per  cent  of  the  total  ex- 
penditures while  their  mileage  is  56  per  cent  of  the  total 
mileage,  and  their  traffic  35  per  cent  of  the  total  traffic. 

The  Chamber  of  Commerce's  estimate  was  not  a  pro- 
gram. It  was  merely  a  statement  of  the  capital  expendi- 
tures which  the  railroads  would  have  to  make  in  order  to 
adequatelv  handle  a  probable  33  1/3  per  cent  increase  in 
freight  traffic,  and  25  per  cent  increase  in  passenger  traffic 
by  1Q34  Whether  the  railroads  will  be  able  to  make  these 
expenditures,  which  average  more  than  $750,000,000_  a 
year,  depends  upon  their  earning  power  and  financial 
credit,  in  the  eyes  of  the  average  investor. 


Shop  Kinks 


Scmie    Pools  and   Devices  in   Use  on  the   Duliitli   Shore  &     Atlantic,   the   K 

Ohio    Thai     Facilitate    Shop    Work 


ie,  and  the  Chesapeake  & 


Valve  Setting  Machine 

\  power  operated  valve  setting  machine  in  use  on  the 

(  hesapeake  &  Ohio  Ry.  was  illustrated  in  the  December 
1923  issue  of  this  periodical.  Here  is  another  in  use 
on  the  Duluth,  South  Shore  &  Atlantic  that  has  been  de- 
signed and  patented  by  Messrs.  Connolly  and  Herron. 
Mr.    Connolly    was    formerly    superintendent    of    motive 


Herron-Connolly    Valve    Setting     Machine 

power  and  Air.  Herron  has  succeeded  him  from  his  for- 
mer position  of  master  mechanic  on  the  road. 

The  general  construction  of  the  device  is  the  same  as 
that  of  the  old  hand-operated  machine.  There  are  two 
shafts,  E  and  D,  to  which  the  rollers  are  keyed,  and  which 
are  held  in  the  usual  rack.  They  are  carried  by  bearings 
in  shoes  that  slide  upon  the  rails  and  can  be  drawn  to- 
gether, so  as  to  raise  the  wheels,  by  screws  and  nuts. 

The  shaft  E  serves  as  a  journal  for  bearings  attached 
to  the  steam  end  of  an  8-in.  Westinghouse  pump  cylin- 
der. 

The  piston  rod  is  lengthened  and  terminates  in  a  jaw 
which  has  a  pin  connection  to  the  lower  end  of  a  lever 
C.  The  upper  end  of  this  lever  is  journaled  on  the  driv- 
ing shaft  D,  and  carries  a  pawl  K  working  against  a 


ratchet  B.  The  pawl  can  be  thrown  to  drive  the  ratchet 
in  either  lirection  or  to  clear  on  both  strokes  of  the  pis- 
ton so  thai  it  will  not  move,  by  means  of  the  reversing 
shafts  /.  that  run  out  to  cither  side  of  the  track. 

The  piston  of  the  cylinder  is  operated  by  compressed 
air,  which  is  led  to  it  through  the  feed  hose  F  and  is  ex- 
hausted through  the  hose  G. 

The  operation  is  very  simple.  The  air  is  admitted  and 
the  reciprocation  of  the  piston,  turns  the  ratchet  through 
the  connections,  in  the  desired  direction,  until  the  proper 
point  of  the  engine  stroke  has  been  reached.  The  pawl 
can,  then,  be  thrown  out  or  the  air  shut  off,  and  the  ma- 
chine stopped. 

A  throwing  over  of  the  pawl  reverses  the  motion. 

Rack  for  Planing  Eccentric  Straps 

This  rack  is  a  device  developed  at  the  Susquehanna 
shops  of  the  Erie  Railroad  and  is  used  to  hold  eccentric 
straps  for  planing  the  two  surfaces  of  the  feet  that  are 
bolted  together. 
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Rack   for   Planing    Eccentric   Straps 

It  is  made  in  two  pieces  each  6  ft.  long.  Each  piece  is 
of  channel  section  with  stiffening  ribs  at  the  ends  and  at 
two  intermediate  points.  At  one  end  there  is  an  up- 
wardly projecting  lug  A,  which  serves  as  an  abutment 
to  prevent  any  movement  of  the  work.     One  section  of 
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the  rack  B  has  a  lug  which  fits  into  the  slot  in  the  planer 
bed  to  hold  it  in  line.  This  is  absent  from  the  other  be- 
cause it  must  be  capable  of  lateral  adjustment  in  order 
to  meet  the  requirements  of  the  varying  widths  of  straps. 
The  racks  are  bolted  to  the  planer  with  straps  in  the 
usual  way,  and  the  eccentric  straps  are  laid  on  the  top 
surface  as  shown  with  the  body  of  the  strap  dropping 
down  into  the  space  between  the  rack  sections.  These  are 
held  down  and  in  place  by  a  long  strap  C  which  is  held 
down  by  Tee-headed  bolts  that  engage  in  a  slot  in  the 
planer  platen. 

A  Flue  Truck 

Flue  trucks  are  always  more  or  less  of  a  necessity  and 
there  are  many  designs  in  use.  The  accompanying  illus- 
tration shows  one  of  very  simple  and  substantial  construc- 
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Details  of   Flue  Truck 


1 


tion.  The  frame  is  made  of  a  4-}2  in.  channel  bent  and 
welded  into  rectangular  shape  with  rounded  corners.  The 
racks  are  of  3  in.  by  3  in.  angles  bent  to  U-shape  and  bolted 
to  the  underside  of  the  frame,  with  the  legs  rising  on  the 
outside  of  the  same.  The  outside  dimensions  of  the  frame 
are  5  ft.  6  in.  by  2  ft.  and  the  legs  of  the  rack  rise  24  in. 
above  the  top  of  the  frame. 

The  frame  is  carried  by  two  22  in.  wheels  turning  on 
a  2  in.  square  axle  with  \y2  in.  bearings,  which  are  lo- 
cated midwav  of  its  length.  At  the  end  there  is  a  single 
pivoted  wheel  10  in.  in  diameter,  which  turns  in  a  socket 
in  the  casting  shown  at  A,  the  jaw  for  holding  the  wheel 
being  made  of  two  side  plates  }i  in.  thick  welded  to  the 
pivot  pin  B. 


Special  Tool  Holder  for  Slotting  Back  End 
Main  Rod  Brasses 

The  slotting  machine  is  not  usually  a  high-speed  tool, 
and  it  Joes  have  a  capacity  capable  of  driving  more  than 
a  single  tool  when  cutting  brass.  Hence  the  use  of  this 
gang  tool  holder  for  slotting  the  back  end  main  rod 
brasses  that  has  been  developed  in  the  Richmond  shops  of 
the  Chesapeake  &  Ohio  Ry. 

The  holder  is  made  of  machinery  steel  and  is  L-shaped, 
the  foot  A  being  8  in.  high,  6  in.  wide  and  1%  in.  thick, 
with  a  lug  B  made  to  fit  the  head  of  the  machine. 

The  tool-holding  portion  has  an  opening  Z]/2  in.  long 
and  1  5/16  in.  wide  to  receive  the  tools  and  this  is  closed 
at  the  back  by  a  plate  D  y2  in.  thick  in  which  there  are 
four  y2  in.  set  screws  E  spaced  %  in.  apart  for  adjusting 
the  tools  so  that  their  cutting  edges  are  in  alinement. 

The  tools  are   %  in.  thick  and  are  held  by  four  cor- 
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responding  y>  in.  set  screws  F.  Between  the  tools  there 
are  spacers  G  each  ]/\  in.  thick  and  these,  with  the  cutting 
tools  are  firmly  clamped  by  the  single  y2  in.  set  screw  H. 
The  method  of  using  the  tool  is  to  face  down  one 
flange  of  the  box  and  then  feed  across  the  flat  for  the  dis- 
tance between  the  tools,  and  then  face  down  the  opposite 
flange.  This  completes  the  work  in  about  one-third  the 
time  required  to  do  it  with  a  single  cutting  tool. 

Form  and  Punch  for  Drawbar  Keys 

This  is  a  device  for  punching  drawbar  keys  from  a 
flat  plate.  The  body  or  die  is  made  of  1-m  in.  by  6  in. 
steel  welded  to  a  1  in.  diameter  handle  3  ft.  long.  It  is 
planed  out  to  a  U-shape  on  cross  section  and  has  a  hole 
cut  through  the  bottom  in  the  form  of  the  key,  the  di- 
mensions of  which  are  given  on  the  engraving.  A  plate, 
y2  in.  thick  is  bolted  to  the  upper  face  and  the  bar  to  be 
cut  is  slipped  into  the  y»  in.  by  3?/s  in.  space  left  be- 
tween the  plate  and  the  body  of  the  die.  The  keys  are 
made  from  bars  of  y  in.  by  il/2  in.  steel  which  are  cut 
to  suitable  lengths  of  from  4  in.  to  6  in.  These  pieces 
are  treated  and  placed  in  position  as  stated  above ;  the 
punch  is  dropped  into  the  opening  in  the  plate,  the  shape 
of  which  is  shown  on  the  engraving,  and  it  is  then  driven 
through  with  a  steam  hammer. 

The  finished  key  drops  into  the  opening  in  the  body  of 
the  die;  the  waste  is  removed  from  the  space  where  the 
original  piece  was  placed. 


February,  1924 


RAILWAY     AND     LOCOMOTIVE     ENGINEERING 


65 


Rack   for  Wedge   Liners 

The  drawing  of  this  rack  is  offered  as  a  suggestion  for 

a  convenient  form  of  rack  for  the  storage  of  assorted  sizes 

of  any  long  material.     The   frame  is  made  of    '4   in.  by 

\y2  in.  iron  bars  drawn  out  at  the  lower  end  to  a  diam- 
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eter  of  ?s  in.  and  then  threaded.  These  uprights  are  then 
screwed  into  cast  iron  bases.  In  the  case  of  the  rack 
illustrated  they  are  drilled  at  6  in.  intervals  for  y^  in.  tie 
rods  which  pass  through  pipe  spacers  and  hold  the  whole 
together  In  this  rack  the  pipe  spacers  are  made  \]/z  in. 
and  5T_>   in.  long.     For  the  latter  bracing  %  in.  by   \y> 
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Rack  and   Wedge   Liners 

in.  flat  iron  is  used.  These  cross  ties  or  braces  are  drilled 
for  the  distance  at  which  it  is  desired  to  have  the  up- 
rights stand ;  in  this  instance  it  is  6j/>  in. 

The  whole  rack  can  be  made  by  the  use  of  a  drill  press, 
a  hack  saw  and  a  set  of  Y>  in.  taps  and  dies.  It  is  a 
knock  down  affair  and  can  be  taken  apart  and  ressembled 
with  no  other  tools  than  a  wrench. 


1,937  Miles  Equipped  with  Automatic  Block 
Signals  Last  Year 

The  mileage  equipped  with  automatic  block  signals  in  1923 
was  1,937,  as  compared  with  less  than  1,200  in  1922,  and  the 
mileage  equipped  with  manual  block  signals  was  776  miles,  as 
compared  with  292  in  the  preceding  year,  according  to  reports 
tiled  with  the  Interstate  Commerce  Commission,  and  compiled 
by  the  Bureau  of  Railway  Economics. 


The  I   imli-  20"  Pipe  Threading  and  Cutting 
Machine 

The  Landis  Machine  Company,  Waynesboro,  Pa.,  have 
added  to  their  line  of  pipe  threading  and  cutting  machines 
a  20  in.  size.  The  range  of  this  machine  is  from  10  in. 
t"  -Oin.,  and  this  entire  range  is  covered  by  one  die  head 
and  one  set  of  chasers. 

The  length  of  the  machine  is  12  ft.  2  in.,  the  height  is 
(i  ft.  The  extreme  width  of  the  machine,  belt  driven, 
over  the  belt  pulley  is  5  ft.  10  in.,  while  the  extreme 
width  of  the  machine,  motor  driven,  over  the  motor  plate 
i-  6  ft.  8  in.     It  weighs  22,000  pounds. 

The  machine  has  a  single  pulley  drive  and  the  varia- 
tions in  speeds,  which  are  eight  in  number,  are  obtained 
by  means  of  a  speed  box  located  beneath  the  main  spin- 
dle. A  friction  clutch  is  mounted  on  the  main  drive  shaft 
with  the  pulley,  or  if  driven  by  electric  motor  a  chain 
sprocket  will  be  substituted  for  the  pulley.  The  operating 
cone  of  the  clutch  is  moved  by  two  levers  which  are  lo- 
cated at  the  ends  of  the  head  stock  within  easy  reach  of 
the  operator.  The  forward  lever  is  used  for  starting  and 
stopping  when  making  up  flanges.  The  lever  in  the 
middle  is  for  reversing. 

All  gears  are  fully  enclosed  and  with  the  exception  of 
the  main  driving  gear  and  its  pinion  they  run  in  an  oil 
bath.  The  main  bearings  of  the  hollow  spindle  are  lu- 
bricated with  flat  link  chains  which  run  in  oil  contained 
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in  large  reservoirs  in  the  base.  The  driving  pinion  shaft 
as  well  as  the  reverse  shafts  are  lubricated  by  sight  feed 
oilers. 

At  each  end  of  the  hollow  spindle  there  is  a  three- 
jawed  independent  chuck  for  holding  the  pipe.  The  rear 
chuck  is  equipped  with  flange  grips  for  fitting  flanges. 

The  carriage  which  supports  the  die  head,  the  cutting 
off  tool,  and  the  reaming  tool  are  moved  either  by  power 
or  by  hand.  The  power  traverse  or  movement  is  both  for- 
ward and  backward  and  is  controlled  by  a  lever  located 
on  the  operating  side  of  the  carriage.  In  advancing  the 
carriage  toward  the  chuck,  the  lever  is  pulled  and  held 
until  the  threading  position  for  the  die  is  reached.  In 
reversing  the  movement  of  the  carriage,  the  lever  is 
pushed  forward  and  held.  Releasing  the  lever  stops  the 
carriage  at  any  point  within  its  travel. 

Automatic  stops  prevent  the  die  head  from  coming  in 
contract  with  the  chuck  in  the  forward  movement  and  the 
carriage  from  running  off  the  guides  of  the  machine  in 
the  backward  movement.  The  reaming  tool  is  quickly 
set  to  position  and  locked  with  a  lever. 

The  machine  is  converted  to  motor  drive  by  replacing 
the  pulley  with  a  sprocket  and  mounting  the  motor  on  a 
base  over  the  gear  box.  A  silent  chain  is  employed  to 
drive  from  the  motor  to  the  sprocket. 

This  machine  employs  the  Landis  long  life  tangential 
chaser. 
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Notes  on  Domestic   Railroads 

Locomotives 

The  Atlantic  Coast  Line  Railroad  is  inquiring  for  20  Pacific 
and  5  switching  type  locomotives. 

The  Toledo,  Angola  &  Western  Railway  has  placed  an 
order  for  one  Mikado  type  locomotive  with  the  American 
Locomotive   Company. 

The  Detroit  &  Toledo  Shore  Line  is  inquiring  for  3  Mikado 
locomotives. 

The  Yosemite  Valley  Railroad  has  ordered  one  Mogul 
type  locomotive  from  the  American   Locomotive  Company. 

The  New  York  Central  Railroad  is  reported  to  be  preparing 
figures  covering  the  purchase  of   100   locomotives. 

The  Norfolk  &  Western  Railway  is  inquiring  for  10  loco- 
motive-tenders. 

The  Baldwin  Locomotive  Works  has  placed  an  order  for 
57  steel  underframes,  for  use  on  the  Atchison,  Topeka  & 
Santa  Fe  Railway,  locomotives  with  the  Penn  Seaboard  Steel 
Co. 

The  Valley  &  Siletz  Railroad  has  ordered  one  locomotive 
from  the  H.  K.  Porter  Co. 

The  Maine  Central  Railroad  is  inquiring  for  2  Pacific  type 
and  6  Mikado  type  locomotives. 

The  Kansas  City  Southern  Railway  is  inquiring  for  one 
locomotive  tender. 

The  Madras  &  Southern  Mahratta  of  India  has  ordered  2 
Mikado  type  and  2  Pacific  type  locomotives  from  the  Baldwin 
Locomotive  Works. 

The  New  York,  New  Haven  &  Hartford  Railroad  is  in- 
quiring  for   2   locomotive   tenders. 

The  Atchison,  Topeka  &  Santa  Fe  Railway  has  purchased 
57  locomotives  from  the  Baldwin  Locomotive  Works  as  fol- 
lows:— 10  Pacific,  6  Mountain  type,  26  Mikados  and  15  Santa 
Fes. 

The  Pennsylvania  Railroad  has  authorized  the  construction 
of  50  locomotives  at  its  own  shops  at  Altoona,   Pa. 

The  Western  Pacific  Railroad  has  placed  an  order  for  5, 
218-ton  Mallet  type  locomotives  with  the  American  Loco- 
motive  Company. 

The  Lackawanna  Railroad  is  reported  to  have  appropriated 
$1,600,000  for  the  purchase  of  25  new  locomotives. 

The  Georgia,  Florida  &  Alabama  Railway  has  placed  an 
order  for  2  Decapod  type  locomotives  with  the  Baldwin  Loco- 
motive  Works. 

The  Argentine  State  Railways  are  reported  to  have  pur- 
chased 5  Mikado  type  locomotives  from  the  Baldwin  Loco- 
motive  Works. 

The  Texas-Mexican  Railway  has  ordered  one  10-wheel 
locomotive  from  the  Baldwin  Locomotive  Works. 

The  South  Manchuria  Railway  has  placed  an  order  for  5 
Mikado  type  locomotives  with  the  American  Locomotive 
Company. 

The  Canadian  National  Railways  are  inquiring  for  5,  2-10-2 
type  locomotives. 

The  San  Joaquin  &  Eastern  Railroad  is  reported  to  have 
purchased  one  Prairie  type  locomotive  from  the  Baldwin 
Locomotive    Works. 

The  Webb  Logging  &  Timber  Company  has  placed  an  order 
for  one  90-ton  Shay  locomotive  with  the  Lima  Locomotive 
Works. 

The  Cherokee  Company  has  ordered  one  Shay  locomotive 
from  the  Lima  Locomotive  Works. 

The  Mobile  &  Ohio  Railroad  has  placed  an  order  for  3 
Mikado  type  locomotives  with  the  Lima  Locomotive  Works, 
and  2  Pacific  type  locomotives  with  the  Baldwin  Locomotive 
Works. 

Freight   Cars 

The  Pacific  Coast  Railroad  has  placed  an  order  for  15 
general  service  cars  and  5  dump  cars  with  the  Pacific  Car 
&  Foundry  Co. 

The  Western  Pacific  Railroad  has  placed  an  order  for  775 
refrigerator  cars  with  the  American  Car  &  Foundry  Company. 

The  Union  Pacific  Railroad  is  reported  to  be  in  the  market 
for  500  tank  cars. 

The  Philadelphia  &  Reading  Railway  has  ordered  50,  40-ton 
steel  underframe  stock  cars  from  the  Standard  Steel  Car 
Company. 

The  Maine  Central  Railroad  is  inquiring  for  100,  50-ton 
general   service  cars  and  250,   40-ton   box  cars. 

The  Northern  Pacific  Railway  has  ordered  1,000  steel  under- 
frames from  the  Western  Car  &  Foundry  Company. 

The  Fruit  Growers'  Express  has  placed  an  order  for  1,000 
steel  underframes  with  the  Pressed  Steel  Car  Company. 


The  Northern  Pacific  Railway  has  placed  an  order  for  1,000 
steel   underframes   with   the   Pressed   Steel   Car   Company. 

The  Swift  Car  Lines  are  reported  to  be  in  the  market  for 
300   refrigerator    car    underframes. 

The  Pensylvania  Railroad  is  in  the  market  for  3,000  box 
car   bodies,    and   300   steel   underframe    box   car   bodies. 

The  Chesapeake  &  Ohio  Railway  has  placed  an  order  for 
5  steel  underframes  for  caboose  cars  with  the  Illinois  Car 
Manufacturing   Co. 

The  Western  Pacific  Railway  is  in  the  market  for  200,  70-ton 
ore  cars. 

The  Philadelphia  &  Reading  Railway  will  build  20  caboose 
cars  in   their  own   shops. 

The  Louisville,  Henderson  &  St.  Louis  Railroad  has  ordered 
20  ballast  cars  from  the  American  Car  &  Foundry  Company. 
The  Philadelphia  &  Reading  Railway  has  ordered  600  steel 
hopper  coal  cars  of  70  tons'  capacity  from  the  Pressed  Steel 
Car  Company,  200  from  the  Standard  Steel  Car  Company,  200 
from  the  Cambria  Steel  Company  and  200  from  the  American 
Car  &   Foundry  Co. 

The  Central  of  Brazil  is  inquiring  for   100  freight  cars. 
The  Nashville.  Chattanooga  &  St.  Louis  Railway  is  inquiring 
for  50,  55-ton  all  steel  hopper  ballast  cars. 

The  New  York.  Ontario  &  Western  Railway  contemplates 
building  about  15  caboose  cars  at  its  Middletown  shops. 

The  Central  Steel  Company  is  inquiring  for  12  low  side 
gondola  cars. 

The  Bangor  &  Aroostook  Railroad  has  ordered  75  steel 
underframes  from  the  Pressed  Steel  Car  Company. 

The  Chile  Exploration  Company  has  placed  an  order  for  80 
ore  cars  of  80-tons'  capacity  with  the  Pressed  Steel  Car 
Company. 

The  American  Car  &  Foundry  Company  is  reported  to  have 
received  an  order  for  1,200  freight  cars  from  the  West 
Australia  Railways. 

The  Commonwealth  Steel  Company  is  inquiring  for  50, 
85-ton  steel  ore  cars. 

The  Atchison.  Topeka  &  Santa  Fe  RaiKvay  is  in  the  market 
for  5,200  freight  cars  as  follows:  2,000,  40-ton  refrigerator  cars; 
1,000.  40-ton  box  cars;  500.  50-ton  gondolas;  500^  40-ton  flat 
cars;  500.  40-ton  automobile  cars;  500,  40-ton  stock  cars  and 
200  dump  cars. 

The  Northern  Pacific  Railroad  is  inquiring  for  200,  75-ton 
ore  cars. 

The  Illinois  Traction  Company  is  reported  to  have  placed 
an  order  for  100  box  cars  with  the  American  Car  &  Foundry 
Company. 

Passenger   Cars 

The  Lehigh  &  Hudson  River  Railway  has  placed  an  order 
for  10,  40-ton  milk  cars  with  the  American  Car  &  Foundry 
Company. 

The  Maine  Central  Railroad  is  inquiring  for  4  baggage  and 
mail  cars,  6  coaches,  and  3  smoking  cars. 

The  Chesapeake  &  Ohio  Railway  has  placed  an  order  for  6 
mail  cars  with  the  Pullman  Company. 

The  Baltimore  &  Ohio  Railroad  is  reported  to  have  placed 
55  coaches  with  the  Pullman  Company. 

The  Chicago,  Burlington  &  Quincy  Railroad  has  ordered  6 
dining  cars  from  the  Pullman  Company. 

The  New  York,  New  Haven  &  Hartford  Railroad  contem- 
plates letting  a  contract  soon  for  the  construction  of  10 
gasoline  passenger  motor  cars. 

The  Great  Northern  Railway  has  placed  an  order  for  8 
dining  cars  from  the  Pullman  Company. 

The  Chicago,  Great  Western  Railroad  has  placed  an  order 
with  Sykes  Company  for  2  gasoline  motor  cars  and  trailers. 

The  Missouri  Pacific  Railroad  has  purchased  3  combination 
passenger  and  baggage  cars  from  the  J.  G.  Brill  Company. 

The  International  &  Great  Northern  Railway  has  placed 
an  order  for  three  gasoline  passenger  cars  and  one  gasoline 
baggage-mail  car  with  J.  G.   Brill  Company. 

The  Missouri  Pacific  is  in  the  market  for  three  gasoline 
motor  cars  for  passenger  service. 

The  Pond  Fork  &  Bald  Knob  Railroad  has  placed  an  order 
for  one  gasoline  car  with  the  J.  G.  Brill   Company. 

The  Virginia  &  Carolina  Southern  Railroad  has  placed  an 
order  for  one  gasoline  motor  car  for  passenger  service  with 
the  Edwards  Railway  Motor  Car  Company. 

The  Gulf  Texas  &  Western  Railroad  has  placed  an  order 
for  one  gasoline  car  with  the  J.  G.  Brill  Company. 

The  New  York  Central  Railroad  is  inquiring  for  50  coaches. 
20  dining  cars.  25  baggage  cars.  20  passenger  baggage  cars 
and  six  baggage-mail  cars. 

The  Lehigh  Valley  Railroad  has  purchased  25  steel  under- 
frame milk  cars  from  the  American  Car  &  Foundry  Company. 


February.   1924 


RAILWAY    AND     LOCOMOTIVE     ENGINEERING 


67 


The  Central  of  Georgia  Railway  has  placed  orders  for  six 
coaches,  four  mail-baggage  cars,  three  baggage  express  cars, 
and  two  combination  coach  and  baggage  cars  with  the 
I  'ullrnan  Company. 

The  Alabama  &  Vicksburg  Railway  has  placed  an  order 
with  the  American  Car  &  Foundry  Company  for  five  passen- 
ger cars,  two  combination  baggage  cars,  and  one  straight 
baggage  car. 

The  Canadian  Pacific  Railway  has  ordered  10  steel  frames 
for  coaches  from  the  National  Steel  Car  Corporation. 

Building    and    Structures 

The  Central  of  Georgia  Railway  plans  the  reconstruction 
of  its  car  shops  at  Savannah,  Ga.,  which  were  destroyed  by 
fire. 

The  Louisville  &  Nashville  Railway  lias  purchased  land 
near  Whitesburg,  Ky.,  on  which  it  is  planned  to  erect  a  round- 
house, shops,  etc. 

The  Wabash  Railway  has  purchased  31  city  lots  adjacent  to 
its  present  shops  at  Ft.  Wayne,  Ind.  The  property  to  be  used 
for  expansion  of  its  shops  at  this  point. 

The  Southern  Pacific  Company  plans  the  construction  of  a 
locomotive  erecting  shop  with  24  engine  pits  at  Los  Angeles, 
Cat.,  at  an  estimated  cost  of  $300,000. 

The  Wabash  Railway  plans  the  construction  of  a  car  and 
locomotive  repair  shop  at  Peru,  Ind. 

The  Pennsylvania  Railroad  plans  two  additional  shops  at 
Juniata,  Pa. 

The  Norfolk  &  Western  Railway  has  awarded  contract  to 
the  Robert  &  Shaefer  Co.  for  the  erection  of  a  large  coaling 
plant  at  Pirchard,  West.  Va.,  to  hold  2,000  tons  of  coal  and 
to  coal  locomotives  on   six  tracks. 

The  Atchison,  Topeka  &  Santa  Fe  Railway  has  completed 
plans  for  enlargement  to  its  shop  at  Emporia,  Kans.  These 
improvements  will  consist  of  a  powerhouse,  machine  shops 
and  other  structures. 

The  Oklahoma  Union  Railway  plans  the  construction  of 
car  repair  shops  and  powerhouse  in  connection  with  the  exten- 
sion of  its  line  to  Bristow,  Okla.,  also  a  powerhouse  at  West 
Tulsa.  Okla. 

The  Southern  Railway  is  planning  a  one-story  addition  to 
its  shops  at  Somerset,  Ky.,  to  cost  approximately  $100,000 
including  equipment. 

The  Baltimore  &  Ohio  Railroad  is  planning  a  two-story 
addition  to  its  shops  at  Mount  Clare,  Md.,  to  cost  approxi- 
mately $27,000. 

The  New  York,  Chicago  &  St.  Louis  Railroad  will  construct 
a  one-story  machine  shop  at  Conneaut,  Ohio,  at  an  estimated 
cost  of  $40,000. 

The  Illinois  Central  Railroad  is  reported  to  be  planning  the 
construction  of  shops,  roundhouses  and  a  coaling  station  at 
Sioux  City,  Iowa. 

The  New  York  Central  Railroad  has  plans  for  rebuilding  the 
portion  of  its  repair  shops,  forge  and  woodworking  shops  at 
Clearfield.   Pa.,  recently  destroyed  by  fire. 

The  New  York,  New  Haven  &  Hartford  Railroad  is  re- 
ported to  be  planning  the  construction  of  a  repair  shed,  sheet 
metal,  at  Stamford,   Conn.,  to  cost  approximately  $60,000. 

The  Joplin  Union  Depot  Company  will  rebuild  its  round- 
house recently  destroyed  by  fire  at  Joplin,  Mo. 

The  Texas  &  New  Orleans  Railroad  has  awarded  a  contract 
to  the  Southwestern  Construction  Company  for  the  concrete 
work  for  its  shops  at  Houston,  Texas. 

The  Texas  &  Pacific  Railroad  has  prepared  plans  for  a  new 
engine  shop,  engine  house,  car  works  and  other  buildings  at 
Belt  Junction,  to  cost  approximately  $750,000. 

The  Erie  Railroad  plans  the  construction  of  locomotive  and 
car  shops  and  a  power  house  at  Hammond,  Ind.,  to  cost 
approximately  $500,000. 

The  Southern  Railway  plans  the  construction  of  a  one-story 
addition  to  its  locomotive  and  repair  shop,  at  Ferguson,   Ky. 

Items  of  Personal  Interest 

A.  B.  Edwards  of  the  Seaboard  Air  Line  Railway  has  been 
appointed  assistant  road  foreman  of  engines  with  headquarters 
at  Hamlet,  No.  Car.,  succeeding  B.  Koontz,  who  has  been 
transferred. 

H.  S.  Wall,  mechanical  superintendent  of  the  Atchison, 
Topeka  &  Santa  Fe  Railway  with  headquarters  at  Los  Angeles, 
Calif.,  has  been  granted  a  leave  of  absence,  and  John  Pullar, 
master  mechanic  has  been  appointed  acting  mechanical 
superintendent. 

R.  D.  Smith,  superintendent  of  motive  power  and  rolling 
stock  of  the  Boston  &  Albany  Railroad  with  headquarters  at 
Boston  Mass.,  retired  from  active  service  at  his  own  request. 
F.  A.  Butler,  division  master  mechanic  with  headquarters  at 
West   Springfield,    Mass.,   has   been   appointed   superintendent 


of  motive  power  and  rolling  stock  with  headquarters  at 
Boston,  succeeding  Mr.  Smith. 

G.  B.  Pauley,  general  foreman  on  the  Chicago,  Burlington 
&  Quincy  Railroad  with  headquarters  at  Kansas  City,  Mo.,  has 
been  promoted  to  acting  assistant  master  mechanic  of  the 
Galesburg  division  with  headquarters  at  Galesburg,  111.,  suc- 
ceeding D.  Nott,  granted  leave  of  absence. 

Daniel  Hubbard,  of  the  Chesapeake  and  Ohio  Railway,  was 
appointed  division  engineer  of  the  Chicago  division  with  head- 
quarters at  Peru,  Ind. 

J.  J.  Hamlin,  superintendent  of  motive  power  of  the  South- 
ern District  of  the  Seaboard  Air  Line,  has  his  headquarters 
transferred  from   Savannah,    Ga.,   to   Jacksonville,    Fla. 

P.  T.  Robinson,  of  the  Southern  Pacific  Company  was  re- 
cently promoted  to  the  position  of  division  engineer  on  the 
Tucson  division  with  headquarters  at  Tucson,  Ariz. 

B.  N.  Lewis,  of  the  Minneapolis,  St.  Paul  &  Saulte  Ste. 
Marie  Railway,  has  been  appointed  mechanical  superintendent 
with  headquarters  at  Fond  du  Lac,  Wis.  L.  Ernest  has  been 
appointed  general  master  mechanic  with  headquarters  at 
Shoreham  Shops,  Minneapolis,  Minn.  J.  W.  Hendry  has  been 
appointed  master  mechanic  of  the  Winnipeg  division  with 
headquarters  at  Thief  River  Falls,  Minn.  F.  M.  Roberts  has 
been  appointed  master  mechanic,  Missouri  River  division,  with 
headquarters  at  Bismarck,  N.  D.,  and  H.  Halvorson  has  been 
appointed  assistant  superintendent  of  car  department  Chicago 
division  with  headquarters  at  Fond  du  Lac,  Wis. 

J.  J.  Corcoran,  superintendent  of  the  Detroit  Canadian 
division  of  the  Pere  Marquette  Railway  resigns.  Mr.  Cor- 
coran's  resignation  became  effective  January  1st,  following 
his  acceptance  of  the  managership  of  the  Greenville  Gravel 
Company,  Germantown,  Ohio.  He  is  succeeded  by  D.  J. 
Swope,  superintendent  of  the  Toledo  Ludington  division,  with 
headquarters  at  Saginaw,  Mich.  W.  H.  Wallace,  superin- 
tendent of  the  Grand  Rapids  Port  Huron  division  with  head- 
quarters at  Saginaw,  Mich.,  became  superintendent  of  the 
Toledo  Ludington  division  succeeding  Mr.  Swope.  J.  A. 
Gregware,  assistant  superintendent  of  the  Detroit  Canadian 
division,  is  promoted  to  the  superintendency  of  the  Grand 
Rapids   Port   Huron   division   succeeding  Mr.  Wallace. 

Millard  F.  Cox,  of  the  Louisville  &  Nashville  Railroad  has 
been  appointed  superintendent  of  machinery  with  headquarters 
at  Louisville,  Ky.  J.  A.  Rabuck  has  been  appointed  mechani- 
cal engineer  with  headquarters  at  same  place. 

C.  J.  Scudder,  of  the  Delaware,  Lackawanna  &  Western 
Railroad,  has  been  appointed  superintendent  of  motive  power 
and  equipment  with  headquarters  at  Scranton,  Pa. 

Samuel  Russell,  of  the  Boston  &  Albany  Railroad,  has  been 
appointed  division  master  mechanic  with  headquarters  at 
West   Springfield,    Mass.,   succeeding   Mr.   Butler. 

R.  G.  Henley,  master  mechanic  of  the  Norfolk  &  Western 
Railway,  has  been  promoted  to  assistant  to  the  superintendent 
of  motive  power  with  headquarters  at  Roanoke,  Va.  O.  F. 
Hark,  master  mechanic,  has  been  transferred  from  Bluefield, 
W.  Va.,  to  Portsmouth,  Ohio,  succeeding  Mr.  Henley.  J.  L. 
Barry,  general  foreman,  with  headquarters  at  Columbus,  Ohio, 
has  beenpromoted  to  master  mechanic,  succeeding  Mr.  Hark. 

J.  J.  Simmons,  of  the  Chicago,  Burlington  &  Quincy  Rail- 
road, has  been  appointed  assistant  master  mechanic  of  the 
Hannibal  division,  with  headquarters  at  Hannibal,  Mo. 


Supply    Trade    Notes 


The  Pyle  National  Company  announces  the  following 
appointments:  Crawford  McGinnis  has  been  appointed  vice- 
president;  L.  H.  Vilas  has  been  appointed  assistant  general 
manager,  and  George  E.  Haas  has  been  appointed  special 
representative. 

Joseph  T.  Ryerson  &  Son  Co.,  has  awarded  contract  to 
W.  E.  Wood  Company  foi"  a  one-story  factory  addition  to 
cost   approximately  $81,000  at  its   Detroit   plant. 

Fred  M.  Ball  has  been  appointed  district  manager  of  the 
Franklin  Railway  Supply  Company,  Inc.,  with  headquarters 
at  Philadelphia,  Pa.  Mr.  Ball  has  service  as  resident  inspector 
at  the  Baldwin  Locomotive  Works  for  the  Franklin  Railway 
Supply  Company,  Inc. 

Victor  R.  Willoughby,  acting  general  mechanical  engineer 
of  the  American  Car  &  Foundry  Company,  has  been  appointed 
general  mechanical  engineer  in  charge  of  the  engineering 
section,  and  J.  A.  V.  Scheckenbach  has  been  appointed  gen- 
eral improvement  engineer  in  charge  of  the  improvement  and 
research  section,  both  with   headquarters  at  New  York   City 

Horace  W.  White,  Jr.,  of  the  T.  H.  Symington  Company 
has  been  appointed  southern  sales  manager  with  headquarters 
at  Baltimore,  Md.,  to  fill  the  position  formerly  held  by  T  C 
DeRosset,  deceased. 

W.  J.  Behlke,  formerly  mechanical  representative  of  Barco 
Manufacturing  Company,  Chicago,  has  been  appointed  dis- 
trict sales  manager. 
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Joseph  B.  Deisher  has  been  appointed  assistant  superintend- 
ent of  the  American  Malleable  Castings  Association.  Mr. 
Deisher  was  formerly  connected  with  the  T.  H.  Symington 
Co.,  Rochester.  New  York. 

The  Q.  &  C.  Company  of  New  York  City  announces  the 
following  changes  in  its  personnel:  Frank  F.  Kister  has  been 
elected  president  and  Charles  F.  Quincy  has  been  elected 
chairman.  Edgar  M.  Smith,  Richard  J.  McComb,  James  L. 
Terry  and  Lester  T.  Burwell  have  been  elected  vice-presidents 
and  E.  Ray  Packer  has  been  elected  vice-president  in  charge 
of  manufacturing.  Marinus  Iseldyke,  Jr.,  has  been  appointed 
secretary  and  assistant  treasurer,  Ralph  R.  Martin  has  been 
appointed  auditor  and  Chester  A.  Gaskill  has  been  appointed 
assistant  secretary  and  cashier. 

The  Westinghouse  Electric  &  Manufacturing  Co.  plans 
additions  to  its  transformer  plant  at  Sharon,  Pa.,  which  will 
double  the  output  of  that  plant. 

F.  O.  Brazier,  manager  eastern  railway  sales  of  the  Murphy 
Varnish  Company,  has  been  made  general  manager  of  rail- 
way sales  with  headquarters  at  Newark,   N.  J. 

The  Springfield  Railway  Equipment  Co.,  Springfield,  Mo., 
has  been  incorporated  for  the  purpose  of  manufacturing  and 
selling  railway  cars  and  supplies. 

Alexander  Mclver  has  been  appointed  supervisor  of  heavy 
traction  development  for  the  Westinghouse  Electric  &  Manu- 
facturing Co.  Mr.  Mclver  has  been  with  Westinghouse  since 
1900.  Previous  to  that  time  he  was  connected  with  the 
Sprague  Electric   Co. 

The  Electric  Storage  Battery  Co.,  Philadelphia,  is  building 
a  new  factory  branch  in  St.  Louis,  Mo.  The  location  is  at 
Vandeventer  and  Chouteau  avenues,  and  it  will  afford  32.000 
square  feet  of  floor  space. 

LeGrand  Parish,  who  has  been  president  of  Lima  Locomo- 
tive Works,  Inc.,  since  1918  has  resigned  to  devote  his  entire 
attention  to  the  American  Arch  Company,  Inc.,  of  which  he 
is  also  president.  He  will,  however,  remain  on  the  executive 
committee  of  the  former  company.  J.  S.  Coffin  has  been 
elected  president  of  the  Lima  Locomotive  Works.  Inc.,  to 
succeed   Mr.   Parish. 

Col.  Edward  M.  Hadley,  vice-president  and  treasurer  of  the 
Chicago,  Cleveland  Car  Roofing  Company,  has  been  appointed 
chairman  of  the  Railway  Supply  division  of  Ways  and  Means 
Committee  of  the  Chicago  Association  of  Commerce  for  1924. 

The  Southern  Wheel  Co.  is  constructing  a  branch  plant  at 
Portsmouth.  \'a..  for  the  manufacture  of  car  wheels.  The 
new  plant  is  to  be  90  ft.  by  340  ft. 

The  Union  Tank  Car  Co.,  New  York  City,  N.  Y„  has  plans 
in  preparation  for  a  one-story  steel  car  repair  shop  and  plate 
works  at  Point  Breeze,  Philadelphia,  estimated  to  cost 
$300,000  with  equipment. 

The  Wason  Manufacturing  Co.,  Springfield,  Mass..  a  sub- 
sidiary of  the  J.  G.  Brill  Co.,  Philadelphia,  announces  the  fol- 
lowing appointments  effective  January  1st,  1924:  A.  H.  Pease, 
formerly  secretary,  has  been  elected  vice-president,  succeed- 
ing  Henry  Pearson,  who  died  recently.     Charles  F.  Johnson, 


general  manager;  Walter  Abrahams,  secretary  and  clerk; 
R.  T.  Foster,  superintendent. 

The  Central  Railway  Signal  Company  has  been  incorporated 
for  $200,000  by  M.  L.  Cox,  of  Somerville,  Mass.,  to  manu- 
facture   railway   appliances. 

L.  P.  Duggan,  formerly  of  the  Garlock  Packing  Company, 
and  recently  of  the  United  States  Rubber  Company,  has 
resumed  his  affiliation  with  the  Garlock  Packing  Company 
organization.  His  headquarters  will  be  at  Garlock  sales 
branch,  1211  Arch  St.,  Philadelphia,  Pa. 


Obituary 

William  A.  Winburn,  president  of  the  Central  of  Georgia 
Railway,  died  at  Rochester,  Minn.,  on  January  8,  at  the  age 
of  sixty.  He  served  as  president  from  April  8,  1914  until  his 
death,  except  from  June,  1918,  to  March,  1920,  during  the 
period  of  federal  control,  when  he  served  as  federal  manager. 

Arthur  Melville  White,  for  many  years  superintendent  of 
the  American  Locomotive  Company,  at  Schenectady,  New 
York,  died  at  Manchester,  N.  H.,  on  January  12,  at  the  age  of 
seventy-eight. 

Charles  C.  Young,  owner  of  Charles  C.  Young  Manufactur- 
ing Co.,  Jersey  Shore,  Pa.,  successor  to  American  Balance 
Valve  Co..  died  recently. 

Edwin  A.  Hall,  assistant  secretary  and  treasurer  and  assist- 
ant to  the  president  of  the  Standard  Stoker  Company,  Inc., 
died  on  January  20,  at  Scarsdale,  New  York.  Mr.  Hall's 
headquarters  were  at  the  New  York  office,  Grand  Central 
Terminal. 


Locomotives  Built  for  Foreign  Countries 

Chile  was  the  heaviest  buyer  of  steam  locomotives  from  the 
United  States  during  the  year  1923,  having  purchased  a  total  of 
26.     The  complete  list  of  exports  for  the  year  follows : 

Argentine     2 

Brazil    13 

Chile    26 

China     1 

Cuba    19 

Cyprus    1 

Jamaica    1 

Japan     1 

Manchuria   6 

Mexico    2 

Peru    1 

Porto   Rico    4 

Portuguese   East   Africa 2 

Santo  Domingo    2 

Venezuela    2 


For  Testing  and    Washing 
Locomotive  Boilers 


USE    THE 


Rue  Boiler  Washer 
and  Tester 

SEND    FOR   CATALOGUE 

Rue   Manufacturing  Co. 

228  Cherry  Street         Philadelphia.  Pa 

Manufacturers  of  Injectors,  Ejectors. 

Boiler   Washers    and    Testers,    Boiler    Checks, 

Check  Valves. 


DIAMOND  STEEL  EMERY 

For   Grinding    In    Steam    and    Air   Jalnta 

"CUTS  BUT  NEVER  BREAK*" 

A     Railroad     Shop     Necessity 

PITTSBURGH  CRUSHED  STEEL  CO. 

PITTSBURGH,    PA.,   U.  S.   A. 


GEO.  P.  NICHOLS  A  BRO. 

Nichols  Transfer  Tables 
Turntable  Tractors 

2139  Fulton  Street,  Chicago 


ENAMELED    IRON    FLUSH    OR   DRV  CLOSETS 

DUNER 
CAR    CLOSETS 

DUNER   CO. 

IIS   S.   CLINTON    ST.,    CHICAGO 


WANTED 

Locomotive  Builder's  Lithographs 
of  U.  S.  Locomotives  previous  to 
Civil  War  Period,  multi-colored  or 
one  tone,  for  historical  collection. 
Liberal  commercial  prices  will  be 
paid.  Give  name  of  builder,  type  of 
locomotive,  condition  of  print,  and 
all  wording  on  same. 

Also,  "American  Locomotives," 
by  Emil  Reuter  of  Reading,  Pa., 
text  and  line  drawings,  issued  se- 
rially about  1849. 

Also,  several  good  daguerrotypes 
of  locomotives  of  the  daguerrotype 
period. 

Address,    HISTORICAL 

c/o    Railway    arid    Locomotive    Engineerinff 
114   Liberty  Street.   New   York. 
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Southern  Pacific  Heavy  4-8-2  Type  Locomotive 

Designed  for  Heavy  Long  Run  Passenger  Service  Over  Two  Per  Cent  Grades 


In  1921  the  Southern  Pacific  placed  in  service  a  number 
of  powerful  4-6-2  type  locomotives  which  hauled  11  heavy 
passenger  cars  on  a  1.5  per  cent  grade  and  established  a 
record  for  long  locomotive  runs.  These  locomotives  have 
been  regularly  hauling  passenger  trains  between  Ogden, 
Utah,  and  Sparks,  Nev.,  a  distance  of  536  miles,  and  have 
averaged  better  than  10,000  miles  per  month,  fully  meet- 
ing the  expectations  of  the  Southern  Pacific  in  adopting 


which  is  made  without  changing  locomotives,  thus  estab- 
lishing a  new  record  for  long  locomotive  runs.  It  is  antici- 
pated that  these  locomotives  will  average  about  12,000 
miles  per  month. 

The  general  design  and  specifications  for  these  locomo- 
tives were  worked  up  under  the  supervision  of  Mr. 
George  McCormick,  general  superintendent  motive  power, 
and  Frank  E.  Russell,  assistant  mechanical  engineer;  the 


Heavy  4-8-2  Type   Locomotive  of  the  Southern   Pacific — Built   by  American    Locomotive  Company 


a  longer  stroke  for  superheated  passenger  locomotives, 
thus  keeping  down  cylinder  clearances  and  obtaining  a 
more  economical  steam  consumption. 

The  Southern  Pacific  has  been  the  leader  among  the 
railroads  of  the  country  in  developing  the  growing  prac- 
tice of  extending  locomotive  runs,  and  has  just  made  an- 
other advance  by  placing  in  service  ten  4-8-2  type  locomo- 
tives to  haul  their  heavy  passenger  trains  between  Los 
Angeles,  Cal.,  and  El  Paso,  Tex.  These  locomotives 
were  especially  designed  for  this  long  run  over  that  diffi- 
cult mountain  and  desert  territory,  a  distance  of  815  miles, 


design  l>eing  completed  and  details  worked  out  with  the 
American  Locomotive  Co.,  who  built  the  locomotives. 
The  outstanding  characteristics  sought  in  this  design  were 
maximum  tractive  power  within  the  weight  limits,  and 
ample  boiler  capacity  for  the  long-sustained  runs.  This 
required  refinement  in  design  throughout  to  provide  am- 
ple strength  with  minimum  weight  in  all  parts,  which 
necessitated  the  use  of  special  materials  of  high  tensile 
strength  for  many  parts. 

The  character  of  the  territory  over  which  these  locomo- 
tives are  operating  is  shown  on  the  accompanying  profile. 
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'( .rades  of  2  per  cent  occur  from  Colton  to  Beaumont  go- 
ing east,  and  from  Indio  to  Beaumont  going  west.  Also 
from  Tucson  to  Dragoon  going  east,  there  are  grades  of 
1.5  per  cent.  Previously  the  through  passenger  trains 
were  hauled  over  the  districts  which  have  the  heaviest 
grades  by  2-8-2  type  locomotives,  and  by  4-6-0  type  loco- 
motives and  4-6-2  type  locomotives  -where  grades  are 
lighter.  With  trains  varying  from  8  to  12  cars,  the  time 
card  calls  for  schedules  for  Sunset  Limited  trains  of  24.2 
miles  per  hour  from  Colton  to  Beaumont,  and  of  26.2 
miles  per  hour  from  Indio  to  Beaumont.  From  Tucson  to 
Dragoon  the  schedule  is  about  30  miles  per  hour.  Most 
of  the  remaining  portions  of  the  line  consist  of  grades  of 
approximately  1  per  cent,  the  schedule  varying  from  38 
to  42  miles  per  hour.  It  is  expected  that  the  new  4-8-2 
type  locomotives,  which  have  a  high  sustained  steaming 
capacity,  will  bring  the  maximum  and  minimum  operat- 
ing speeds  nearer  to  the  average,  which  will  materially 
reduce  the  maintenance  costs  of  locomotives  and  track. 

These  4-8-2  type  locomtives  have  a  total  weight  of 
368,000  lbs.,  of  which  246,000  lbs.  are  on  the  drivers. 
The  maximum  tractive  effort  is  67,660  lbs.  with  booster, 
and  57,510  lbs.  without  the  booster,  the  ratio  of  adhesion 
for  drivers  being  4.28.  Using  Cole's  ratios  as  a  basis  of 
comparison,  they  have  a  maximum  horse  power  capacity 
of  2,%5  and  a  boiler  capacity  of  103.4  per  cent  including 
the  increase  obtained  by  the  use  of  the  feed  water  heater. 
This  high  percentage  of  boiler  capacity  indicates  that  the 
boiler  can  supply  the  cylinders  at  high  speeds  without 
forcing. 

The  boiler  was  designed  with  the  largest  proportions 
possible  to  obtain  ample  steaming  capacity,  and  at  the 
same  time,  to  keep  within  safe  limits  of  wheel  load  on 
track.  It  is  conical  in  form,  with  an  outside  diameter  of 
84  inches  at  the  front  barrel  course,  increasing  to  95 
inches  at  the  combustion  chamber  course.  The  firebox 
measured  121  1/16  in.  by  90  in.  inside  of  sheets  at  the  mud 
ring,  and  includes  a  combustion  chamber  75  in.  in  length, 
which  provides  for  tubes  21  ft.,  6  in.  long.  The  steam 
space  above  crown  sheet  is  30  inches  at  back  end,  and 
25%  inches  at  front  end.  The  Schmidt  type  superheater 
is  installed,  which  consists  of  45  units,  with  a  superheat- 
ing surface  of  1,162  square  feet. 

The  boiler  shell  is  of  25/42-in.  material  for  the  first 
course  and  %-in.  for  the  second  and  third  courses  ;  and 
the  wrapper  sheet  is  j4  in.  thick.  The  firebox  and  com- 
bustion chamber  sheets  are  ^  in.,  excepting  the  inside 
throat  connection  which  is  9/16  in.  thick,  and  is  welded. 

The  frames,  as  well  as  all  other  castings  subjected  to 
heavy  stresses,  are  made  of  high  grade  cast  steel,  thus 
permitting  considerable  reduction  in  weight.  They  are 
unusually  well  braced  throughout.  The  driver  brake  cyl- 
inders are  secured  to  the  main  frames  just  back  of  the 
steam  cylinders  and  placed  in  a  horizontal  position,  thus 
relieving  the  frames  of  unnecessary  stresses  due  to  brak- 
ing. The  rear  section  is  a  Commonwealth  Steel  Com- 
pany's cradle  casting,  the  front  end  of  which  is  so  de- 
signed that  the  trailing  truck  can  be  dropped  down  with- 
out moving  the  track  back.  This  facilitates  making 
repairs  to  the  booster. 

One  of  the  outstanding  features  in  the  design  of  this 
locomotive  is  what  has  been  accomplished  in  obtaining 
increased  tractive  effort  without  increasing  the  stresses 
set  up  in  the  track  and  roadbed.  To  accomplish  this,  the 
engine  is  equipped  with  a  constant-resistance  centering 
device.  Also,  the  forward  pair  of  drivers  is  fitted  with  the 
Franklin  lateral  motion  device,  thus  making  ample  pro- 
vision for  the  engine  to  take  curves  with  a  minimum 
stress  in  the  track.  These  centering  devices  also  hold 
the  engine  steady  on  a  tangent  track,  reducing  to  a  mini- 
mum the  lateral  movement  due  to  the  steam  action. 


In  order  to  keep  down  the  dynamic  augment  to  a  mini- 
mum, the  engine  is  equipped  with  connecting  rods  of 
normalized  carbon  Vanadium  steel  ot  I-section,  hollow 
piston  rods  and  Z-type  pistons,  thus  providing  light  recip- 
rocating parts,  50  per  cent  of  which  are  balanced.  The 
total  weight  of  the  reciprocating  parts  is  1,830  lbs.,  or  one 
pound  to  each  201  lb.  of  the  total  weight  of  the  locomo- 
tive in  working  order  as  compared  with  the  ratio  of  1  to 
160,  which  is  considered  good  practice. 

Special  materials  were  used  in  parts  subjected  to  heavy 
stresses  as  follows : 

Quenched  and  Tempered  Steel 
^  Tensile  Strength  85,000  Lbs.  Per  Sq.  Inch 
Crank  pins. 

Main  crank  pins,  hollow  bored. 
Piston  rods,  hollow  bored. 
Driving  axles,  hollow  bored. 
Engine  truck  axles. 
Trailing  truck  axles. 

Normalized  Carbon-Vanadium  Steel 
Tensile  Strength  90.000  Lbs.  Per  Sq.  Inch 
Main  and  side  rods. 

Special  Grade  Cast  Steel 

Tensile  Strength  75,000  Lbs.  Per  Sq.  Inch 

A  hi  in  frames. 

Frame  cross  ties. 

Frame  filling  castings. 

Driving  and  trailing  wheel  centers. 

Driving  and  trailing  boxes. 

Pedestal  caps. 

Pistons. 

Cylinder  heads. 

Back  steam  chest  heads. 

Cross  heads. 

Lateral  motion  driving  box,  spacer  and  rocker. 

Engine  truck  swing  frame  and  rocker. 

Driving  spring  .stirrups. 

Guide  yokes. 

Spring  saddles. 

Link  supports  and  cheeks. 

Reverse  shaft  bearings. 

Bumper  brackets. 

Engine  truck  center  plate. 

The  cylinders  follow  the  American  Locomotive  Com- 
pany's iight  design,  except  that  the  exhaust  passages  have 
been  enlarged  considerably  above  those  which  are  in 
general  use.  The  size  of  the  opening  at  the  top  of  the 
saddle  is  12  in.  by  7  in.,  providing  unrestricted  exhaust 
passages  up  to  the  exhaust  nozzle.  The  exhaust  stand  is 
secured  by  twelve  \%  in.  tee-head  bolts.  The  exhaust 
passages  of  the  cylinders  are  extended  4  in.  above  the 
cylinder  saddle  and  provided  with  a  1%  in.  flange,  well 
reinforced  with  ribs,  extending  down  to  and  adjoining 
the  cylinder  saddle.  This  construction  eliminates  troubles 
experienced  in  maintaining  a  tight  joint,  the  absence  of 
which  interferes  with  the  draft  of  the  locomotive.  The 
cylinders  provide  for  outside  steam  pipes  and  connections 
for  superheated  steam  to  the  booster  and  exhaust  steam 
to  the  feedwater  heater.  The  depth  of  the  casting  over 
the  frame  section  gives  a  very  strong  construction  with 
minimum  weight. 

The  smokestack  is  a  new  design  of  the  railroad  com- 
pany. It  consists  of  four  iron  castings,  assembled  in  such 
a  manner  that  the  extension  of  the  stack  in  the  smokebox 
can  be  easily  and  quickly  removed.  The  castings  forming 
the  extension,  which  are  most  subject  to  wear,  can  be 
replaced  by  new  castings  with  very  little  trouble  and  with- 
out disturbing  the  alignment  of  smokestack  and  base. 
The  casting  forming  the  lower  portion  of  the  extension 
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is  so  designed  that  the  height  of  the  1k-11  above  the  exhaust 
nozzle  may  be  increased  or  decreased  to  give  the  best 
draft  conditions.  This  Feature  also  makes  the  stack- 
applicable  to  a  number  « >  t  other  t\  pes  of  locomotives, 

The  journal  hearings  throughout  arc  unusually  large, 
especially  the  main,  which  is  13  in.  in  diameter  by  22  in. 
long.  The  frame  brace  cross  ties  forming  the  extended 
pedestals  for  tlic  main  driving  boxes  are  of  high  grade 
cast  steel  and  in  addition  to  being  well  secured  to  frame 
pedestals  are  tied  together  top  and  bottom  by  supple- 
mentary pedestal  binders  which  add  much  to  the  rigidity 
of  the  pedestals  and  prevent  journal  bearings  and  axles 
from  wearing  conical. 

The  Franklin  Railway  Supply  Co.'s  locomotive  booster 
type  0-1.  is  applied,  the  steam  supply  for  which  is  taken 
from   the   steam   chest   of   the   main   cylinders   instead  of 


Incited  just  below  the  cab  floor,  which  is  the  practice  on 
many  mails  for  large  power.  A  further  saving  of  MX)  lb. 
is.  thus  effected.  Moreover,  for  convenience  of  the  engine- 
men,  the  blow-off  cocks  are  operated  by  means  of  two 
levers  located  iii  the  cab.  one  on  each  side. 

The  feedwater  is  supplied  by  one  Worthington  com- 
bined feedwater  beater  and  a  pump  of  7,200  gal.  capacity 
per  hour,  placed  on  the  left  side-,  and  by  one  Nathan 
non-lifting  injector,  placed  on  the  right  side,  the  latter 
being  used  only  in  cases  of  emergency  and  when  the 
locomotive  is  not  working. 

The  tender  is  of  the  Vanderbill  type,  carrying  4,000 
gal.  of  oil  and  12,000  gal.  of  water.  The  tank  is  carried 
on  a  Commonwealth  cast  steel  frame,  made  in  one  piece 
with  the  bumpers  and  the  transverse  bolsters,  which  serve 
as  tank  supports.     The  trucks  are  of  the  Commonwealth 


Right  Side  View  Southern  Pacific   Locomotive  of  4-8-2  Type 

from  the  steam  dome.    Superheated  steam  is  thereby  used  design,  with  cast  steel  frames  and  swing  bolsters.     This 

in  [dace  of  saturated  steam,  reducing  steam  consumption  is  an  equalized  pedestal  tvpe  of  truck, 
for  the  operating  of  the  booster  engine.  The  principal  dimensions,  weights  and  proportions  of 

It  is  interesting  to  note  that  the  spring  rigging  has  been  these  locomotives  are  given  in  the  accompanying  table : 

Constructed  to  incorporate  bent  equalizers  similar  to  those  Table  of  Dimensions.  Weights  and  Proportions 

used  on  the  Southern  Pacific  2-8-2  tvpe  locomotives  which  '^  of  locomotive 4-8-2 

.  ,    .  .  -  r  „,  .        ,  Service    Passenger 

were    placed   111   Service    SOme   twenty   years   ago.        flllS   de-  Cylinders,   diameter  and  stroke    28  in.   by  30   in. 

sign  of  equalizer  provides  a  more  stable  construction  by  Vaives,PpistonPtype,'  size ".'. '.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'. ! '.'.'.'. '. !i4ak!Jlaert 

keeping  the  spring  rigoino-  in  alignment,  particularly  on  Weights  in  working  order: 

,   0S    °  ,     r        S  ,     66      S         ..    ,=>  '    r      ,  .  ■>         r  On    drivers    246,000  lb. 

4-0-2  type  locomotives.     On  lighter  power  this  type  ot         On  front  truck  6i,soo  lb. 

equalizer  is  not  so  essential,  and  the  advantage  of  its  use         TotarTaS^tr^///.".'.".'."."!";"!!!!".".!!*.!!l!"3s?ooo  Ik 

has    for    some   time    been    practically    overlooked.      The  whe"idbase"- 226^900  lb. 

Southern  Pacific  has  again  brought  this  design  into  use         Driving   ' 20  ft.  0  in. 

by  installing  the  bent  equalizers  on  their  4-8-2  type  loco-         Total  engine".'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.".'.'.'.'.'.'.'.':.'.'^!  ft!  3  in' 

motives,  which  will  obviate  the  trouble  ordinarily  experi-  ^T0**1  engine  and  tender 83  ft.  6  in.' 

...  .  ...  .  .  r  ,     J  * •  .  Driving   wheels,   diameter   outside  tires    73  in 

enced  with  the  spring  ngginig  on  this  type  ot  locomotive.  Boiler: 

The  Westinghouse  No.  6  ET  brake  equipment  is  ap-         steam  pressure".'.'.'.'.!!'.'.!'.!'. !".!'.!'. '.'.'.'.'.'.'.'.'.'., !!.'!2°o 'lb! 

plied,    the    air    being    supplied    by    one    8V>-inch    cross         FueI    •■••• .■•••:••• oil 

1  ,  °  „',.  .:       ..  ;■'.        ,  .«„  Diameter,    first    ring,    inside    82,7S    in. 

COmpOUlld   Compressor.        the   application   OI    brakes    tO    tlie  Firebox,  lensth  and  width   121  j\,  in    by  90  in 

trailing  truck  wheels  brings  the  braking  power  of  these         ggSS^SteSd  dieter  ".!!::::: :::::::::: ! •M&H  in. 

locomotives    Up   tO    the    maximum,    since    this    results    in    all  I' lues    number   and   diameter    45— S'A   in. 

,,  ,,!-.,,  ,.•         i_    ■  j        ■.!      1        1  Length  over  tube   sheets    21   ft.  6  in. 

the  wheels  of  the  locomotive  being  equipped  with  brakes.         Grate  area  75.7  sq.  ft. 

Clasp  brakes  are  used  on  the  tender  truck  wheels.        _  ''FtUandTomb.  chamber  350  sq.  ft. 

Another  source  of  reduction  in  weight  without  sacrific-         Jub1s  and  flu.cs  4,201  sq.  ft. 

,,-.,,  ,.  r  1  1  Total  evaporative   4.551    sq.    ft. 

ing  strength  is  in  the  application  ot  a  shorter  and  some-         Superheating    1,162  sq.  ft. 

what  narrower  cab.     By  placing  the  steam  turret  on  the  s^equiZent:"8  a"d  sl,|>e,'heating  5-713  s<>-  ft- 

outside  of  the  cab  at   front,   it  was  possible  to  make  a         su^rhraTer  t" 

material  reduction  in  the  length  of  the  cab.     By  elimi-         Feedwater  heater '.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.' .'.'.Worthingtoh 

nating  the  two  doors  at  the  front,  which  with  large  size  Tendef:er    Yes 

boilers  have,  of  necessity,  always  been  made  so  narrow         Style Vanderbiit 

,  .  .      i  ',  J .  ...  r    ,,  ,      ,  1  Water    capacity     12.000   gal. 

as  to  be  very  impractical,  the  width  ot  the  cab  has  also         oil  capacity  4,000  gal. 

been  decreased.    However,  a  window  at  the  front  on  each  a™*  £«hSfa£  ss  per  cent  57,510  lb. 

side  has  been  applied.     The  saving  in  weight  on  account  Rated  tractive  force  with  Booster  67.660  lb. 

,  t.         S  l  r      .  11  1  l  Cylinder    horsepower    (Cole)     2.965 

ot   the  application  of  the  smaller  cab  amounts  to  about         Boiler  horsepower  (Coie>  (est.)   3.067 

200  lb.      To  take  the  place  of  Cab  doors,  the  Steel  floor  of  ^^Hrfters  +  total  weight  engine,  per  cent.  .66.8 

the  cab  to  be  used  as  a  running  board  and  hand-holds  have         Weight  on  drivers  -^-tractive  force j.28 

.  .         ,      ,  ,  ,  1.1  Total  weight  engine   ~   cylinder  hp 124 

been  convementlv  located  near  the  eaves  to  enable  engine-  Boiler  proportions: 

men  to  pass  around  outside  of  the  cab  to  and  from  the         Boiler  ^^^^^L?^\V/^V.V:W^ 

running  board  at  front.     This  extra  width  of  cab  floor         Tractive  force  -h  comb  heat,  surface .....10.07 

&  .  _       ,  .  ,  ,    ,  ,  j  Tractive  force   X   dia.  drivers  -^-  comb.  heat,  surface. /.Ui 

dispenses  with  the  use  of  supplemental ry  running  boards,         Cylinder  hP.  h-  grate  area  39.2 


A  Review  of  Power  Brake  Operation  and  the  Results 
Obtained  on  the   Southern  Pacific 

Developed  in  Testimony  Before  the  I.  C.  C.  by  Julius  Kruttschnitt.  Chairman  of  the  Board,  Southern 

Pacific  Company 


The  Southern  Pacific  has  had  perhaps  longer  and 
more  extended  experience  in  the  use  of  air  brakes  on 
heavy  grade  lines  than  any  other  road  in  the  United 
States.  The  Southern  Pacific  was  one  of  the  first,  if 
not  the  first,  companies  to  use  air  brakes  on  all  of  its 
equipment,  both  passenger  and  freight ;  the  following 
is  taken  from  Central  Pacific  annual  report  of  1883 : 

"For  safety,  not  only  to  the  company's  property,  but 
that  entrusted  to  its  care,  it  was  decided  to  equip  all 
freight  cars  with  the  new  Westinghouse  automatic 
air  brakes." 

This  was  over  40  years  ago. 

The  Southern  Pacific  Lines  afford  about  as  severe  a 
test  of  air  brakes  as  can  be  found  on  any  heavy-traffic 
line.  Its  main  line  of  heaviest  traffic  between  Sacra- 
mento and  Ogden  embraces  grades  of  from  2  per  cent 
to  2.5  per  cent  over  the  Sierra  Nevada  mountains; 
grades  of  3.3  per  cent  are  encountered  on  the  main 
line  over  the  Siskiyou  mountains  on  the  line  from  San 
Francisco  to  Portland,  Oregon  ;  while  on  branch  lines 
grades  of  3.8  per  cent,  or  200  feet  per  mile,  are  found. 
Grades  of  2.5  per  cent  must  be  surmounted  over  the 
Tehaohapi  mountains  on  the  main  line  from  San 
Francisco  to  Los  Angeles,  and  grades  of  over  2  per 
cent  are  likewise  met  with  on  the  main  line  from  Los 
Angeles  to  El  Paso.  In  fact,  through  traffic  cannot 
be  taken  into  San  Francisco  on  any  of  the  three  routes 
— Ogden,  Shasta  or  Sunset — without  passing  over 
gradients  of  at  least  2  per  cent.  The  mileage  of  very 
heavy  grades  on  Pacific  System  lines  is  as  follows : 

1.     %  to  1.5%    471.53 

1.51%   to  2.0%    216.67 

2.01%  to  2.5%    180.08 

2.51%   to  3.0%    34.19 

Over    3.0%    38. 70 


Total    941.17 

The  service  record  of  the  power  brakes  on  10,730 
miles  of  all  tracks  of  the  Pacific  System  of  the  South- 
ern Pacific  is  reflected  in  statistics  of  operation  of 
1922  and  1923,  shown  on  Exhibit  "A"  herewith.  No 
accident  to  any  train,  either  passenger  or  freight,  re- 
sulting from  loss  of  control  through  brake  failure 
occurred  in  these  two  years.  For  the  years  in  ques- 
tion operated  mileage  of  total  tracks  was  10,730  and 
10,600,  respectively.  No  passenger  was  killed  in  any 
train  accident,  and  the  total  of  all  persons  killed  in 
train  accidents  was  52  and  41,  respectively,  in  running 
39,259,754  and  34,762,526  train  miles  in  the  respective 
years.  The  cost  per  train  miles  per  accident  from 
1.70  cents  in  1910  to  1.5  cents  in  1923,  or  in  prices 
adjusted  to  index  number  of  1910.  from  1.70  cents  to 
0.98  cents. 

The  statement  to  which  I  refer  is  included  in  the  tabu- 
lation Exhibit  "A." 

In  response  to  Interstate  Commerce  Commission 
Order  13528  it  was  shown  that  on  the  Pacfic  System 
lines,  which  are  those  with  heaviest  grades,  the  entire 
property  damage  during  1921  that  can  be  charged  to 
air  brakes  amounted  to  only  $160.  This  damage  re- 
sulted from  four  cases  of  burst  or  parted  air  hose,  23 
of  undesired  quick  action  of  brakes,  and  one  to  faulty 
manipulation  of  brakes.  There  were  but  30  injuries, 
with  no  fatalities.     This  is  a  remarkable  showing  for 


any  power  brake  system  when  it  is  remembered  that 
34,572.336  train  miles  were  operated  on  the  System 
during  the  year  referred  to,  the  ratio  of  train  mileage 
to  failures  of  air  brakes  being  1  to  1,234,000,  or  50 
times  around  the  earth  at  the  equator.  As  stated, 
there  were  no  accidents  caused  by  loss  of  control  of 
trains  in  1922  and  1923,  although  train  mileage  in- 
creased to  39.259.754  in  1923. 

From  the  above  it  will  be  seen  that  so  far  as  the 
Southern  Pacific  Lines  are  concerned,  there  is  abso- 
lutely no  reason  for  making  any  change  whatever  in 
the  brake  system  now  used. 

I  want  to  repeat  that  these  statistics  refer  to  the 
Pacific  System  of  10,700  miles  on  the  Southern  Pacific 
Company  ;  that  is,  the  lines  west  of  Ogden  and  El  Paso 
and  south  of  Portland,  on  which  lines  are  the  heavy 
grades.  The  lines  east  of  El  Paso  have  very  mod- 
erate grades,  and  the  Commission  has  asked  Mr.  Scott, 
the  president  of  those  lines,  to  appear  before  it,  and 
he  will  make  his  statement  as  to  those  lines. 

How  the  Southern  Pacific's  remarkable  record  with 
power  brakes  was  established  is  briefly  outlined  as 
follows  : 

All  of  our  heaviest  freight  locomotives  received 
since  1910  have  two  of  the  largest  air  compressors 
and  reservoirs  of  100,000  cubic  inches  capacity.  The 
latest  features  of  Westinghouse  brakes  have  been 
adopted  for  passenger  cars,  which  are  being  equipped; 
the  work  is  not  yet  complete.  All  of  our  freight  cars 
are  fully  equipped  with  A.  R.  A.  standard  equipment, 

SOUTHERN   PACIFIC    COMPANY 
(Pacific   System) 


'Exhibit  A" 


Calendar 
Year 
1923 


Miles    of    track 10.730 

Passengers     killed     in     train     accidents 

v'steam  lines)    0 

All    persons,    excl.    trespassers,    killed    in 

train    accidents    (steam    lines) 6 

All  persons,  excl.  trespassers,  injured  in 

train   accidents    (steam   lines) 52 

Total  injuries  to  persons  and  property.  .         $589,033 

Total    train   mileage — passenger,    freight, 

mixed  and   work   service 39,259,754 

Cost    per    train    mile 1.500c 

Bureau  of  Labor  Statistics  index  num- 
ber   of    commodity    prices 154 

Ccst    per    train    mile    adjusted    on    basis 

of     1910     commodity     prices ,984c 


Calendar 
Year 
1922 

10,600 

0 

6 

41 
$665,724 

34.762,526 
1.915c 

149 

1.298c 


Fiscal 

Year  ended 

Tune  30, 

1910 

8,907 

0 

16 

204 
$511,795 

30,081.550 
1.701c 

101 

1.701c 


and  that  is  the  latest  developed  and  perfected  West- 
inghouse equipment. 

At  no  place  on  the  System  do  we  allow  hand  brakes 
to  be  used  to  control  the  speed  of  trains.  All  weak 
and  wooden  underframe  cars  are  put  on  rear  of 
freight  trains.  We  do  not  use  chains  in  cases  of 
break-in-twos  except  to  get  the  car  to  some  place  to 
turn  or  switch  it  out. 

On  the  3.3  per  cent  grades  over  the  Siskiyou  moun- 
tains the  safe  load  allowed  per  operative  standard  air 
brake  is  45  tons.  This  duty  per  brake  is  fixed  by  the 
Motive  Power  Department,  is  based  on  speed  that 
freight  trains  are  allowed  to  make,  and  the  rate  of 


72 


March.  1924 


RAILWAY     AND    LOCOMOTIVE     ENGINEERING 


73 


grade.  The  tonnage  per  operative  brake  is  fixed  con- 
sideratively  low,  so  as  to  provide  a  reasonable  factor 
of  safety.  Freighl  trains  over  the  Siskiyou  are 
hauled  lis  four  locomotives  of  the  2-10-2  class,  with 
75.100  pounds  tractive  power  each,  and  the  maximum 
gross  train  load  drawn  by  these  locomotives  is  2,400 
tons.  The  length  of  train,  therefore,  would  be  de 
terminer!  by  the  number  of  times  45  tuns  (the  duty 
per  brake)  is  contained  in  2.4(Xt  inns,  or  53  cars.  That, 
I  would  say  by  way  of  explanation,  is  the  minimum 
number  of  cars  allowed,  because  it  is  determined  by 
the  number  of  tons  that  one  operative  brake  can 
control. 

Passenger  trains  on  this  grade  consist  of  13  ears 
handled  by  two  locomotives  of  75,100  traction  each. 

On  the  Sierra  Nevada  2.2  per  cent  grades  the  ton- 
nage per  operative  brake  is  55  tons.  The  maximum 
train  load  is  2,450  tons.  The  average  number  of  cars, 
therefore,  is  2,450  divided  by  55,  or  44.  Freight  trains 
are  handled  by  two  Mallet  consolidation  locomotives 
of  94,000  pounds  tractive  effort  each  and  one  consoli- 
dation of  54,000  tractive  effort.  Passenger  trains  con- 
sist of  14  cars,  handled  by  two  Mikado  locomotives  of 
51,000  pounds  tractive  power  each. 

Over  the  San  Gorgonio  Pass  the  tonnage  per  opera- 
tive brake  is  62J/2  tons.  Maximum  freight  trains  are 
2.750  tons,  which  divided  by  62^  tons,  gives  an  aver- 
age of  about  40  cars  per  train.  Two  2-10-2  class  loco- 
motives, 75,100  tractive  power  each  handle  the  freight 
trains,  and  the  passenger  trains  of  14  cars  are  handled 
by  one  Mountain  class  passenger  locomotive,  66,000 
pounds  traction,  helped  by  one  Mogul  of  about  35,000 
pound  traction. 

On  all  of  the  above  grades  the  maximum  power  of 
all  the  locomotives  is  utilized  up  hill.  In  running 
down  hill  all  locomotives  except  one  are  disconnected 
from  the  train,  and  the  one  locomotive  handles  all 
brakes  on  the  entire  train. 

Engines    are  placed  in  freight  trains  as  follows: 

On  the  Siskiyous :  One  2-10-2  the  head-end  of  the 
train ;  3  coupled  together  in  the  rear,  ahead  of  the 
weak  construction  cars  with  the  tonnage  of  one  loco- 
motive behind  the  three. 

On  the  Sierra  Nevadas :  One  Consolidation  and  one 
Mallet  coupled  at  the  head-end,  and  one  Mallet  in  the 
rear  of  the  train  ahead  of  weak  construction  cars,  or 
about  75  per  cent  of  the  tonnage  for  one  Mallet. 

On  the  San  Gorgonio :  One  engine  at  the  head-end 
and  one  back  to  the  rear,  with  75  per  cent  of  its  ton- 
nage behind  it,  or  ahead  of  all  weak  construction  cars. 

The  maximum  weight  of  single  freight  cars  handled 
is  ordinarily  53.000  pounds  with  a  load  of  116,000 
pounds,  total  169,000  pounds.  Occasionally,  however, 
a  car  weighing  50,000  pounds  will  have  a  load  of 
160.000  pounds,  total  210,000  pounds.  On  construction 
work,  hauling  45,000  pounds  have  been  loaded  with 
204,000  pounds,  total  gross  weight  of  car  and  contents 
249,000  pounds. 

On  grades  of  1.8  per  cent  and  less  there  is  no  re- 
striction to  the  load  coupled  behind  a  locomotive  with- 
in its  power  to  haul  it,  such  train  being  built  up  of 
everything  the  locomotive  has  a  capacity  to  pull  at  the 
required  speed.  On  moderate  grade  and  valley  lines, 
trains  of  100  cars  are  commonly  hauled,  and  trains  of 
120  to  130  cars  are  by  no  means  unusual. 

Maximum  train  line  pressure  allowed  in  practice  is 
90  pounds,  but  the  prescribed  standard  is  80  pounds 
for  freight  trains  and  90  pounds  for  passenger  trains  ; 
pressure  in  main  reservoir  in  passenger  trains  125 
pounds  and  freight  trains  115  pounds.  Main  reserv6ir 
pressures  are  thus  35  pounds  and  45  pounds,  respec- 


tively, above  train  line  pressure.    There  is  no  special 
adjustment  tor  brake  power  on  high  capacity  cars 

The  capai  it\  of  the  brakes,  or  number  of  pound-  of 
pressure  ol  the  brake  shoe  Oil  the  wheels,  is  propor- 
tioned to  the  light  weight  of  the  car.  As  the  load  on 
the  ear  increases  the  percentage  of  brake  power  to 
ljioss  weight  of  ear  and  contents  decreases,  and  would 
Snail)  reach  a  danger  point  where  the  brake  on  the 
car  could  not  control  it.  and  for  this  reason  the  duty 
imposed  on  a  single  brake  on  the  different  grades  is 
prescribed  by  the  Motive  Power  Department,  as  illus- 
trated above  in  the  notes  on  the  three  principal  grades 
of  the  system.  There  are  two  short  grades,  however, 
one  on  the  Stirling  Branch  and  one  on  the  Klamath 
Falls  Line,  of  3.8  per  cent,  where  the  duty  imposed  on 
a  single  brake  is  confined  to  40  tons. 

Following  are  methods  of  inspection  by  which 
Southern  Pacific  maintains  its  high  standard  of  air 
brake  practice. 

Air  brakes  on  all  locomotives  are  thoroughly  in- 
spected and  tested  upon  arrival  at  all  roundhouses,  all 
defects  corrected  and  again  tested  before  departure. 

After  a  freight  train  is  made  up  the  brake  system  is 
charged  with  air  from  the  yard  line,  brake  pipes  are 
inspected  for  leaks,  angle  cocks  and  hose  are  given 
soapsuds  test  while  charged  to  standard  pressure  and 
any  found  leaking  must  be  replaced  with  perfect  ones, 
94,000  hose  being  replaced  in  1922,  piston  travel  is  ad- 
justed and  brake  rigging  placed  in  first  class  condition 
and  retaining  valves  are  tested.  The  tests  on  retain- 
ing valves  are  made  at  10  points  on  the  system ;  the 
other  tests  are  made  at  all  terminals,  18  in  number. 

When  locomotives  are  attached,  brakes  are  applied 
by  the  engineer.  Inspectors  examine  the  brakes  un- 
der each  car,  and  all  must  be  operated  from  the  engine 
before  train  is  permitted  to  depart  from  any  terminal. 

In  addition  to  the  above  freight  train  tests,  the  en- 
gineer of  a  passenger  train  is  required  to  apply  a 
service  test  to  the  brakes  after  he  has  the  train  mov- 
ing at  a  speed  of  8  to  10  miles  per  hour  without  shut- 
ting off  steam.  If  he  feels  the  brakes  apply  he  can, 
before  the  train  is  stopped,  release  them  and  proceed. 
While  this  test  is  being  made  the  rear  brakeman  is 
required  to  station  himself  at  the  retaining  valve  on 
the  last  car  in  the  train,  and  if  the  brakes  set  and  re- 
lease on  that  car  properly,  he  gives  a  "proceed"  signal 
to  the  engineer.  The  air  brake  rules  of  the  company 
cover  this  requirement. 

Any  triple  valve  in  service,  12  months  or  more  is  re- 
placed by  one  cleaned  and  tested  on  a  standard  triple 
valve  test  rack  in  accordance  with  American  Railway 
Association  requirements.  One  of  these  racks  is  lo- 
cated at  each  inspection  point,  there  being  18  on  the 
system.  Locomotive  brakes  are  tested  at  14  points 
with  test  racks  equipped  with  the  latest  improved 
apparatus.  All  brake  cylinders  are  cleaned  and  lubri- 
cated every  12  months.  Should  any  defect  develop  in 
the  brake  system  between  repair  points,  the  conductor 
is  required  to  note  it  on  a  prescribed  form  and  hand  it 
to  the  car  foreman  at  the  first  repair  station.  Car  in- 
spectors and  trainmen  are  required  to  look  over  trains 
carefully  for  leaks  and  other  defects  at  every  oppor- 
tunity. Rear  end  test  is  made  whenever  the  train  pipe 
has  been  separated  from  any  cause,  whether  for  loco- 
motive cutting  off  for  water,  air  brake  hose  uncoupled 
for  switching,  etc.,  and  is  made  by  the  rear  brakeman 
turning  the  angle  cock  at  the  end  of  the  train  to  make 
sure  that  the  integrity  of  the  train  line  has  been  re- 
stored, and  that  the  air  is  traveling  freely  from  the 
locomotive  to  the  last  car  of  the  train. 

To  guard  against  accidents  from  overheated  wheels, 
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trains  are  equipped  to  stop  10  minutes  after  runs  of  5 
to  8  miles  on  heavy  grades,  to  permit  the  diffusion  of 
heat  in  the  wheels,  that  is,  to  reduce  the  temperature 
spread  between  the  hubs  and  the  treads  of  the  wheels. 
Thre  are  53  of  these  cooling  stations  on  the  system. 

The  Southern  Pacific  maintains  its  power  brake 
equipment  on  both  passenger  and  freight  cars  in  the 
highest  state  of  efficiency,  and  as  proven  improve- 
ments are  placed  on  the  market  it  adopts  them  with 
all  reasonable  speed  in  order  to  conform  to  its  general 
policy  to  make  the  operation  of  its  properties  as  safe 
as  possible  through  the  exercise  of  foresight  and 
provident  expenditures. 

Our  policy  on  improvements  is  this :  We  are  ap- 
proached all  the  time  by  inventors  of  new  devices  who 
make  claims  for  them.  If  the  claim  is  unsupported  by 
tests  to  prove  its  ability  to  do  what  is  claimed  for  it, 
we  ordinarily  pay  no  attention  to  it.  Or  if  we  cannot 
be  given  the  experience  of  some  road  that  has  already 
used  it,  in  which  case  we  take  the  advice  of  that  road, 
and  if  it  has  been  successful  on  that  road  and  it  seemed 
of  sufficient  importance  to  adopt,  we  make  tests  our- 
selves at  our  own  expense,  and,  if  successful,  we 
adopt  it. 

For  instance,  we  are  intensely  interested  in  the 
development  of  a  locomotive  with  an  internal  combus- 
tion engine,  the  most  successful  of  which  is  the  Diesel 
engine.  In  the  last  four  or  five  months  I  have  re- 
ceived communications  of  the  promoters  of  this  en- 
gine making  the  most  extravagant  claims  as  to  what 
it  can  do.  And  upon  investigation  in  both  of  these 
cases  the  claims  were  found  to  be  based  simply  on 
sketches  and  diagrams  and  the  opinion  of  the  inventor 
as  to  what  it  would  do.  In  pursuing  the  investigation 
we  find  that  money  is  wanted.  They  propose  that  our 
company  shall  assume  the  expense  of  developing  their 
device  and  proving  it,  and  then,  of  course,  if  it  is  suc- 
cessful, to  buy  it  from  them.  Our  answer  to  that  is 
that,  "If  you  want  to  perfect  your  device  do  it  your- 
self ;  and  when  you  have  it  perfected  bring  it  to  us, 
and  if  its  merit  is  proven  we  will  no  doubt  want  to 
adopt  it." 

With  unproved  devices,  or  devices  as  to  which  the 
experience  of  some  other  road  which  has  used  the  de- 
vice successfully  and  that  is  not  shown,  we  pay  no 
attention  to  it. 

We  are  members  of  the  American  Railway  Associa- 
tion, but  we  do  not  depend  altogether  upon  what  they 
do,  and  while  we  have  made  no  special  experiments  in 
the  line  of  emergency  applications  of  brakes  as  has 
been  suggested,  but  in  an  experience  of  nearly  forty- 
one  years  we  have  never  heard  that  to  accomplish  that 
is  of  any  particular  importance.  And  the  small  im- 
portance of  accomplishing  that  is  proven  by  the  fact 
that  in  the  three  years  in  question  we  have  run  in 
freight  trains  over  100,000,000  of  train  miles,  and  we 
have  never  yet  had  brought  to  our  attention  the  great 
necessity  of  accomplishing  what  you  mentioned.  The 
freight  train  division  averages  somewhere  around  125 
miles,  so  the  number  of  trains  run  would  be  the  quoti- 
ent of  125  into  more  than  100,000,000.  In  other  words, 
it  would  be  somewhat  less  than  a  million  trains.  And 
in  running  that  actual  number  of  trains  we  have  never 
been  confronted  with  the  necessity  of  doing  what  it  is 
claimed  this  new  brake  can  do.  In  other  words,  the 
claim  that  this  brake  will  do  something,  even  if  sub- 
stantiated by  absolute  proof,  would  be  to  us  not  a 
sufficient  reason  for  adopting  it,  for  the  reason  that 
we  understand  the  cost  of  these  brakes  in  comparison 
with  the  Westinghouse  brakes  is  very  high,  and  never 
having,  experienced  the  necessity  for  this  particular 
feature  we  hesitate  very  much  to  assume  an  expense 


which,  we  understand,  runs  from  $150  to  $160  a  car 
for  the  attachments  merely,  in  addition  to  the  $65  or 
so  that  it  requires  to  equip  a  car  with  the  most  perfect 
type  of  Westinghouse  brake  that  we  are  using.  Or 
the  roads  of  the  country  it  would  be  an  expenditure  of 
several  hundred  millions  of  dollars. 

I  have  with  me  our  Southern  Pacific  air  brake  in- 
spector. On  the  trip  over  I  was  quizzing  him  as  tc 
various  things  that  might  have  happened  on  the  road, 
and  he  told  me  of  this  incident.  His  business  is  tc 
ride  the  trains  of  the  road  pretty  much  continuously, 
and  recently  on  one  of  the  heaviest  grades  the  engi- 
neer, who  was  an  old  experienced  engineer,  made  ar 
application  of  the  brakes  under  the  conditions  that  yot 
mention.  He  was  going  down  grade  and  for  some 
reason  undertook  to  put  on  the  emergency,  and  gave 
a  terrific  shock  to  the  train.  Whereupon,  the  air 
brake  inspector  went  up  to  the  head-end  and  said, 
"What  is  the  matter?  Why  did  you  make  such  a  bad 
stop  here?"  "Oh,  well,  the  cars  are  out  of  order.  The 
brakes  are  out  of  order." 

And  the  air  brake  inspector  said,  "Perhaps  you  did 
not  know  it,  but  I  have  been  riding  this  train  behind 
you  for  a  hundred  miles,  and  you  made  perfect  stops 
up  to  this  point.  Now,  what  happened  so  suddenly  to 
the  cars?" 

The  man  was  stumped.  After  giving  him  instruc- 
tions indicating  what  he  had  done  wrongly,  he  pro- 
ceeded with  his  run,  and  every  stop  was  perfectly 
made  thereafter. 


What  One  Railway  is  Doing  to  Insure  Safety 
to  Passengers 

How  train  accidents  caused  by  "man  failure"  are 
prevented  on  the  Pennsylvania  Railroad  System  is 
shown  in  a  report  just  issued  by  the  chief  of  transpor- 
tation. This  report  covers  what  are  known  as  "effi- 
ciency" tests  to  determine  whether  employes  engaged 
in  train  movement  are  properly  observing  signals, 
operating  rules  and  other  safety  precautions. 

Results  of  these  tests  show  consistently  as  high  as 
99.9  per  cent  efficiency  on  the  part  of  employes  to 
whom  the  tests  were  applied. 

Under  the  plan  in  effect  on  the  Pennsylvania,  thou- 
sands of  these  tests  are  made  every  month.  Their  pur- 
pose is  to  insure  as  far  as  possible  the  actual  observ- 
ance of  safety  rules  and  devices  by  the  men  in  charge 
of  trains  while  they  are  out  on  the  road. 

Each  operating  division  is  required  to  make  a  mini- 
mum number  of  tests  every  month  based  on  the  num- 
ber of  locomotives  operated  and  the  number  of  miles 
they  travel.  In  the  last  half  of  1923,  300,000  tests  were 
required,  but  the  number  actuallv  made  totalled  more 
than  493.000. 

The  plan  is  designed  to  cover  not  only  ordinary 
operating  conditions,  but  also  surprise  situations  not 
usually  met  by  a  train  crew  in  its  daily  run.  In  carry- 
ing out  this  plan  complete  precautions  are  taken  to 
avoid  interjecting  any  element  of  risk  in  the  conduct 
of  the  tests  themselves,  or  in  their  results. 

The  employes  subject  to  the  tests  are:  enginemen. 
firemen,  conductors,  brakemen,  flagmen,  trainmen, 
signalmen,  agents,  yardmasters,  car  inspectors,  switch 
tenders,  trackmen  and  watchmen. 

Under  this  system  a  constant  check  is  made  of  the 
observance  of  rules  and  steps  are  taken  immediately 
to  correct  lapses  and  to  prevent  future  "failures."  It 
is  a  tribute  to  the  employes,  however,  that  the  num- 
ber of  "failures"  reported  over  many  months  is  rela- 
tively insignificant. 


Three  Cylinder  Superheated  Steam  Express  Locomotive 

of  the  German  State  Railways 


In  a  recent  issue  of  Die  Locomotiv  there  was  pub- 
lished a  description  of  a  three-cylinder  express  locomotive 
that  has  been  used  somewhat  extensively  on  the  German 
State  Railways.  The  first  engine  of  this  type  was  built 
at  the  Borsig  shops  in  Tegel  in  the  Spring  of  \'>22  and 
since  that  time  a  number  of  others  have  been  put  into 
service  in  southern  Germany  and  in  Saxony  where  they 
are  used  in  the  same  service  as  the  four-cylinder  com- 
pound  locomotive. 

The  German  argument  against  the  use  of  the  two- 
cylinder  compound  locomotive  is  based  upon  two  points. 

The  first  is  that  when  the  second  axle  is  used  as  a 
driver,  and  the  engine  is  running  backward  the  vertical 
component  of  the  thrust  of  the  main  rod,  with  a  cylinder 
pressure  approaching  100.000  lbs.,  is  sufficient  to  almost 
entirely  counteract  the  weight  of  the  wheel  on  the  rail. 
Whereas  if  the  third  axle  were  to  be  used  as  a  driving 
axle,  it  would  necessitate  either  a  twelve-foot  length  of 
main  rod  or  a  greatly  increased  length  of  piston  rod ; 
both  of  which  are  undesirable.  Attention,  however,  is 
called,  in  the  article  to  the  fact  that,  on  some  American 
two-cylinder  compound  locomotives  a  cylinder  pressure 
or  more  than  12,000  lbs.  are  used. 

On  the  other  hand  with  the  three-cylinder  engine  a 
triple  driving  gear  is  required,  but  it  increases  the  even- 
ness of  the  turning  moment  by  about  6  per  cent.  Still 
there  is  the  disadvantage  of  a  complete  inside  driving 
gear. 

It  is  well  known  that,  in  England,  the  three-cylinder 
engine  was  somewhat  extensively  used,  while  the  Ameri- 
cans, at  the  time  of  the  introduction  of  the  compound 
engine,  pinned  their  faith  almost  exclusively  to  the  two- 
cylinder  type. 

As  for  the  crank  axle,  it  is  necessitated  by  the  three 
as  well  as  by  the  four-cylinder  types,  and  with  but  little 
difference  in  cost.  As  a  point  of  comparison  the  three- 
cylinder  locomotive  with  cylinders  20^  in.  in  diameter 
is  the  practical  equivalent  of  a  two-cylinder  locomotive 
with  cylinders  25  in.  in  diameter,  and  this  corresponds  to 
American  locomotives  having  about  162,000  lbs.  on  the 
driving  wheels. 

It  is  this  type  of  three-cylinder  locomotive  under  con- 
sideration that  has  been  in  use  on  the  State  railways  and 
while  doing  well  requires  that  a  considerable  inclination 
be  given  to  the  central  cylinder,  which  necessitates  an  in- 
trusion into  the  bottom  of  the  smokebox,  thus  forming 
a  pocket  for  which  a  drain  valve  must  be  provided. 

In  this  engine  the  boiler  shell  is  72  7/16  in.  inside 
diameter,  which  is  2  in.  larger  than  the  boiler  of  the 
corresponding  Hartman  locomotive.  The  thickness  of  the 
plate  is  24  in.  The  smokebox  is  very  long  (9  ft.  6^4 
in.),  and  the  distance  from  the  tube-sheet  to  the  center 
of  the  stack  is  5  ft.  5-^s  in.  The  boiler  has  two  domes, 
the  one  at  the  rear  contains  the  throttle  valve  and  the 
front  one  an  apparatus  for  purifying  the  feed  water. 
The  sandbox  is  placed  between  them  and  is  fitted 
with  a  Knoss  sander ;  sand  being  applied  to  the  rails  in 
front  of  all  of  the  driving  wheels. 

The  firebox  has  the  usual  vertical  back  tubesheet  and 
sloping  back  head,  and  is  set  with  its  throat  sheet  13^4 
in.  ahead  of  the  center  of  the  rear  driving  wheel,  which, 
because  of  its  being  narrow  at  the  front  makes  it  possi- 
ble to  shorten  the  boiler  about  3  ft.  7%  in.     The  boiler  is 


"i  the  I'.elpairc  type,  with  a  large  firebox  and  heating 
surface  and  ample  water  space.  The  grate  slopes  one  in 
fifteen  from  the  back  down  to  the  front. 

The  front  row  of  stays  are  set  in  the  deep  flange  of 
the  rear  tube  sheet,  which  is  of  copper  and  1  in.  thick. 
This  row  together  with  the  next  and  the  top  row  are  of 
manganese  bronze,  while  the  balance  are  of  copper. 

The  feed  water  is  led  into  the  water  purifying  ap- 
paratus in  the  front  dome,  where  it  falls  upon  a  grating 
made  of  angles,  upon  which  the  greater  portion  of  the 
impurities  are  deposited.  It  then  falls  into  troughs  ar- 
ranged along  the  side  of  the  boiler,  and  any  further  de- 
position is  washed  into  the  mud  drums. 

The  boiler  is  equipped  with  the  Schmidt  suj>erheater 
and,  on  the  top  of  the  superheater  header  there  is  an  air 
valve  by  which  the  superheater  units  are  cooled  when 
the  throttle  is  closed,  or  it  may  be  used  to  admit  warm 
air  into  the  cylinders.     This  valve  is  now  in  general  use. 

The  frames  are  of  the  bar  type  and  are  extended  back 
to  the  trailing  wheels  where  it  is  attached  to  the  plate 
frame,  an  arrangement  that  permits  of  3  15/16  in.  lateral 
motion  for  the  trailing  wheel.  All  of  the  springs,  with 
the  exception  of  those  on  the  engine  truck  are  under- 
hung, and  they  are  in  two  groups,  each  group  being  con- 
nected with  equalizers. 

The  front  truck  is  of  the  Krauss-H'elmholtz  type  and 
permits  of  a  movement  of  2  15/10  in.  for  the  center  pin 
and  a  side  play  for  the  axle  of  4  15/16  in.  with  an  initial 
side  spring  thrust  of  550  lbs.  and  a  final  thrust  of  1,892 
lbs.  The  same  statement  applies  to  the  trailing  wheels, 
The  front  driving  wheel  has  a  play  of  1  3/16  in.  on  each 
side.  The  main  driver  has  no  side  play  but  its  tire  has 
a  flange  that  is  9/16  in.  narrower  than  the  others.  The 
third  driver  has  a  play  of  about  1  in.  on  each  side  and 
its  axle  carries  the  eccentrics.  On  the  right  side  there 
is  but  one,  while  on  the  left  side  there  are  two,  one  being 
for  the  inside  gear.  The  trailing  axle  is  of  the  Adams 
type  and  is  equipped  with  underhung  springs. 

Twenty-seven  per  cent  of  the  weight  of  the  reciprocat- 
ing parts  are  counterbalanced  by  which  the  axle  load  is 
increased  onlv  15  per  cent  when  the  speed  is  62  miles 
per  hour. 

The  front  and  back  side  rods  are  fitted  with  the  Hagans 
type  of  ball  joints. 

The  piston  valve  is  of  the  inside  admission  type  and 
is  8^8  in.  in  diameter.  The  exhause  pipe  is  well  down 
under  the  center  of  the  boiler.  The  diameter  of  the  ex- 
haust pipe  is  51'i  in.  and  that  of  the  stack  is  17  9/16  in. 
After  an  investigation  had  been  made  of  these  dimensions 
by  the  government  it  was  found  that  instead  of  those 
L;iven,  it  would  be  better  to  use  a  diameter  of  6  5/16  for 
the  exhaust  pipe  and  25  3/16  in.  for  the  stack.  This  cut 
down  the  speed  of  the  flow  of  the  steam  as  well  as  that 
of  the  gases  and  also  necessitated  the  use  of  a  bridge 
1  2  in.  wide  over  the  exhaust  nozzle. 

The  more  recent  locomotives  have  air  deflectors  for 
reducing  air  resistances. 

A  two-cylinder  brake  is  used  for  applying  the  brakes 
on  the  driving  wheels  all  of  which  are  fitted  with  shoes. 

The  tender  is  of  the  four  axle  type  and  has  a  water 
capacity  of  8,320  gallons  and  a  coal  capacity  of  7.7  tons. 
The  weight  in  working  order  is  142,780  lbs.  and  58.080 
light 
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The  total  wheel  base  of  the  engine  and  tender  is  63  tt. 
7  5/16  in.  and  the  machine  can  be  turned  on  a  66  ft.  turn- 
table. 

Running  tests  have  been  made  between  Charlottenburg 
and  Lehrte  with  a  792-ton  train,  the  distance  being  145.7 
miles,  a  maximum  speed  of  from  62  to  74.4  miles  per 
hour  having  been  attained.  The  amount  of  work  de- 
veloped at  the  drawbar  was  at  a  rate  of  from  1,000  to 
1.100  horse  power  per  hour,  and  that  with  a  steam  con- 
sumption of  about  24.2  lbs.  per  horsepower  hour. 

In  the  designing  of  this  engine  is  was  estimated  that  its 
best  performance  would  be  on  grades  of  one  per  cent  or 
more,  but  it  has  been  found  that  it  is  also  economical  on 
a  level  track  where  the  speeds  attained  sometimes  run  from 
46.5  to  55.2  miles  per  hour. 

On  one  trip  the  test  express  train  was  made  up  of  65 
axles  with  a  total  load  of  792  tons.  This  run  was  made 
on  the  145.7  mile  stretch  from  Charlottenburg  to  Lehrte 
with  a  stop  at  Stendal.  which  is  62.6  miles  from  Charlot- 
tenburg. The  trip  was  made  in  174  minutes,  or  at  a  speed 
of  50.2  miles  per  hour.  Before  the  war  this  was  about 
the  average  speed  at  which  the  trains  were  run  between 
these  two  places. 

On  this  trip  the  coal  consumption  amounted  to  11,880 
lbs.  which  is  equivalent  to  83.2  lbs.  per  mile.  The  con- 
sumption of  water  was  8,326  gallons  showing  that  the 
tender  was  to  small  for  the  demand  that  was  put  upon  it. 
The  usual  run  is  111.6  miles  on  which  the  water  con- 
sumption is  7,397  gallons,  while  for  the  stretch  from 
Stendal  to  Lehrte,  83  miles,  the  water  consumption  was 
4.782  gallons.  The  consumption  naturally  varied  on  the 
four  runs.  On  the  first  run  it  was  the  highest  or  9.378 
gallons  for  a  speed  of  46.5  miles  per  hour,  while  on  the 
last  and  fastest  trip  when  the  speed  was  55.2  miles  per 
hour  the  consumption  was  9,057  gallons.  The  coefficient 
of  evaporation  was  six.  The  average  draft  on  the  smok- 
box  was  5.5  in.  of  water.  The  smokebox  temperature 
was  585°  Fahr.  and  that  in  the  superheater  header  was 
640°  Fahr. 

The  last  express  test  was  made  with  a  four-cylinder 
compound,  with  a  train  of  69  axles  weighing  652  tons, 
on  the  stretch  between  Berlin  and  Hanover,  where  the 
speed  of  60.7  miles  per  hour  was  attained.  At  the  same 
time  the  later  built  three-cylinder  engine  was  hauling  a 
train  of  75  axles  weighing  765.2  tons  at  a  maximum  speed 
of  62  miles  per  hour. 

On  the  trip  between  Gasten  and  Mansfield,  19.8  miles 
on  a  one  per  cent  grade,  the  train  was  made  up  of  61 
axles  and  weighed  621  tons,  and  here  the  average  speed 
was  32.2  miles  per  hour  and  the  temperature  in  the  super- 
heater header  was  from  605°  to  625°  Fahr.  and  there 
was  a  vacuum  of  from  4  9/16  in.  to  4\s  in.  in  the  smoke- 
In  >\.  The  dynamometer  reading  at  the  drawbar  at  the 
rear  of  the  tender  ran  from  910  to  988-hnrsepower  per 
hour,  with  an  engine  cut-off  of  37  per  cent  of  the  stroke 
and  with  a  steam  consumption  of  26.4  lbs.  per  horsepower 
hour.  The  maximum  readings  at  the  drawbar  were  for 
a  time,  about  1,400-horsepower  per  hour.  The  indicated 
horsepower  ran  from  2,000  to  2.200  or  from  46.4  to  51.1- 
horsepower  per  sq.  ft.  of  grate  area  or  about  0.65-horse- 
power  per  sq.  ft.  of  heating  surface. 

On  the  Schwarzwald  Ry.  between  Hansach  and  Somme- 
ran.  a  distance  of  21.7  miles  with  a  rise  of  1,930  ft.  be- 
tween the  two  places  and  an  average  grade  of  one  in 
fifty-nine,  or  if  the  compensation  of  a  1.285  ft.  curve  is 
taken  into  consideration  the  grade  becomes  one  in  fifty- 
two.  There  are  thirty-eight  tunnels  on  the  line,  most  of 
them  being  very  damp  which  added  to  the  difficulties  of 
the  trip.  In  spite  of  these  handicaps  the  locomotive,  using 
well  broken  coal,  hauled  a  train  of  340  tons  at  an  average 
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speed  of  27 .3  miles  per  hour,  and  with  a  drawbar  pull  of 
1,025  horsepower  per  hour  or  with  an  efficiency  of  about 
50  per  cent  as  the  indicated  horse  power  was  about  2,000. 

At  a  maximum  speed  of  27.9  miles  per  hour  the  evapora- 
tion was  at  the  rate  of  14  lbs.  per  sq.  ft.  of  heating  sur- 
face, and  the  temperature  went  up  to  682°  Fahr.  in  the 
superheater  header  and  to  663°  Fahr.  in  the  steam  chest. 

On  a  grade  of  one  in  forty  between  Probstzelle  and 
Steinbach  and  between  Rothenkirchen  and  Steinbach  the 
run  was  made  at  speeds  of  from  15.5  to  18.6  miles  per 
hour  with  a  drawbar  pull  of  about  900  horsepower  per 
hour  and  with  a  continuous  tractive  effort  of  from  19,800 
to  22,000  lbs.  This  entire  train  of  616  tons  was  not 
pulled  in  the  direction  of  Nurnberg  but  only  from  330  to 
350  tons  of  it.     No  record  was  made  of  this  trip. 

The  following  are  the  principal  dimensions  of  this  engine : 

Cylinder  diameter   20]/2  in. 

Piston  stroke   2514  in. 

Diameter   front   truck  wheels 38j^  in. 

Diameter   driving   wheels 68?'^  in. 

Diameter  trailing  truck  wheels 43  5/16  in. 

Distance    front    truck    wheel    to    front    driving 

wheel    9  ft.  2%  in. 

Driving  wheel  base    19  ft.  8;4  in- 

Rigid  wheel  base  13  ft.  V/i  in. 

Distance  between  rear  driving  wheel  and  trail- 
ing  truck   wheel 9ft.  2%  in. 

Total    wheel    base    38  ft.  &  in. 

Center  of  boiler  above  top  of  rail 9  ft.     10^  in. 

Inside  diameter  of  boiler 72  7/16  in. 

Number  of  tubes    143 

Diameter  of  tubes  (inside  and  outside) 2  in.  &  2  3/16  in. 

Number  of  flues   34 

Diameter  of  tubes   (inside  and  outside) 5  in.  &  5JA  in. 

Length    of    tubes    19  ft.  H  in. 

Boiler   pressure    206  lbs.  per  sq.   in. 

Heating  surface  firebox    193.65  sq.  ft. 

Heating  surface  tubes 2  183.95  sq.  ft. 

Heating  surface  total   (firebox  and  tubes) 2,387.60  sq.  ft. 

Heating  surface  superheater   1,082.19  sq.  ft. 

Heating  surface  total    3,469.79  sq.  ft. 

Grate   area    43.03  sq.  ft. 

Weight  light 191,400  lbs. 

Weight  in  working  order    205,600  lbs. 

Weight  on  drivers   149,600  lbs. 

Total   length    (without   roof)    46  ft.  7  1/16  in. 

Total   width    10  ft.  2  1/16  in. 

Total    height 12  ft.  V2  in. 

Maximum  tractive  power   37,840  lbs. 

Maximum   tractive   speed 74.4  miles  per  hour 

Tender  type  4  axled 

Diameter  of  wheels    395^  in. 

Wheel   base    18  ft.  4^  in. 

Water    capacity     8,320  gallons 

Coal  capacity   7.7  tons 

Weight  of  tender  light   51,700  lbs. 

Weight  of  tender  in  working  order  138,160  lbs. 

In  the  arrangement  of  the  wheel  of  the  locomotive  the  wheels 

of  the  front  truck  are  given  a  clearance  of  5  in.  The  front  driv- 
ing wheel  has  a  side  play  of   1-3/16  in;  the  third  driving  wheel 

has  a  side  play  of  1  in. ;  the  main  driving  wheel  has  a  tire  that  is 

9/16  in.  thinner  than  the  standard  and  the  rear  trailing  wheel  has 

a  clearance  of  4  in. 


Air  Brake  Association  Convention 

The  31st  annual  convention  of  the  Air  Brake  Associa- 
tion will  be  held  May  6,  7,  8  and  9  at  Montreal,  Canada, 
and  the  Mount  Royal  Hotel  has  been  selected  as  the  con- 
vention headquarters,  where  suitable  convention  halls,  to- 
gether with  ample  exhibit  space,  have  been  arranged  for. 
A  wholesale  entertainment  schedule  is  now  in  the  making 
by  the  entertainment  committee,  and  will  include  motor 
excursions  to  nearby  points  of  interest  on  Mount  Royal, 
and  around  the  many  beautiful  drives  of  the  St.  Lawrence 
River,  as  well  as  a  journey  to  the  shrine  of  St.  Anne  de 
Beaupre  and  Montmorency  Falls.  In  connection  with  the 
convention  the  Air  Brake  Appliance  Association  will  hold 
an  exhibit,  the  latter  being  confined  this  year  to  small 
unit  exhibits  instead  of  heavy  working  appliances. 


Fuel    Conservation    Contributes    to    General 

Efficiency  in  Railroad  Operation 

By  W.  E.  Symons 

In  previous  issues  we  have  presented  for  our  read- 
ers certain  data  intended  to  aid  those  interested  in 
luel  conservation  alone  or  in  the  general  or  broader 
question  of  a  higher  standard  of  operating  efficiency 
in  railway  management. 

The  following  tabulation  of  statistical  data  of  40 
railways  contains  much  food  for  thought  which  it  is 
hoped  will  serve  as  a  stimulant  to  those  who  are,  or 
should  be,  actively  working  along  conservation  lines 
on  this  problem. 

Some  of  these  items  present  such  a  wide  range  of 
results  as  to  invite  study,  reflecting  as  they  do  the 
correspondingly  wide  range  of  difference  under  which 
the  respective  lines  operate,  diversity  of  fluctuation  of 
traffic,  and  other  factors  which  influence  results. 

The  average  cost  of  repairs  per  engine  per  year,  it 
will  be  noted,  does  not  follow  the  size  of  engines  as 
shown  by  the  average  tractive  power,  or  the  net  rev- 
enue tons  per  train  hauled,  as  some  might  expect,  but 
is  no  doubt  influenced  by  prices  of  labor,  shop  facili- 
ties and  the  physical  condition  of  power  with  respect 
to  deferred  maintenance. 

One  or  two  examples  may  serve  to  emphasize  this 
feature. 

The  Pittsburgh  &  Lake  Erie  with  engines  of  44,060 
pounds  tractive  power,  train  load  of  1,359  net  revenue 
ions  and  earning  of  $129,598  per  mile  of  road,  main- 
tained their  engines  for  $4,998  each,  while  the  Chicago 
&  Alton  with  engines  of  only  35,90*5  pounds  tractive  power, 
train  load  of  only  569  tons  and  earning  $26,267  per 
mile,  spent  $8,238  each  in  repairs  to  locomotives. 
These  figures  should  not  be  construed  as  any  reflec- 
tion on  the  Alton  management  or  the  head  of  their 
machinerv  department  as  the  cost  of  maintenance  may 
reflect  adverse  labor  and  shop  condition  plus  deferred 
maintenance. 

The  New  York  Central  and  Pennsylvania  afford  two 
examples  of  through  trunk  lines  that  while  doing  a 
heavy  passenger  business,  also  have  a  high  rating  per 
revenue  tons  of  freight  per  train,  earnings  per  pas- 
senger train  mile,  earnings  per  road  mile  and  in  cost 
of  repairs  of  engines  the  slightly  higher  cost  per 
rear  on  the  Pennsylvania  reflecting  as  it  should  the 
physical  characteristics  of  the  country  through  which 
they  operate. 

Quantity    of    Coal    Used    and    Cost 

In  the  matter  of  coal  used  per  unit  of  service  the 
same  wide  range  of  differences  are  found  and  may  in 
most  cases  be  explained  in  the  same  manner,  although 
it  would  appear  that  in  the  items  of ; 

(a)  Pounds  of  coal  per  1.000  ton  miles  and  per  pas- 
senger car  mile. 

(h)  Average  engine  and  car  miles  per  day  and, 

(c)  The  average  hours  per  day  that  engines  are 
actually  running,  thus  producing  freight  ton  miles  or 
passenger  miles,  that  there  is  room  for  much  improvement. 

The  locomotives  on  our  railways  which  represent 
an  investment  of  many  hundreds  of  millions  of  dol- 
lars should  Work  More'and  Loaf  Less.  And  if,  this  or 
any  other  article  on  this  subject  should  even  in  a  small 
degree  aid  in  this  matter  we  will  feel  amply  repaid  for 
our  effort  in  spreading  the  gospel  of  a  higher  efficiency 
in  railway  operation. 
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Mikado  Type  Locomotives  of  Canadian  National 

Railways 


When  considering  the  type  and  design  of  locomo- 
tive to  proceed  with  for  handling  the  increasing  traffic 
of  the  Western  Region,  the  Canadian  National  motive 
power  officials  decided  on  a  Mikado  type,  with  a  Bel- 
paire  boiler,  as  that  type  of  boiler  permits  of  greater 
heating  surface  and  steam  space.  Forty-five  of  the>e 
locomotives  have  been  completed  recently.  35  by 
Montreal  Locomotive  Works  and  10  by  Canadian  Lo- 
comotive Company.  All  of  them  have  been  put  into 
service  on  the  Western  Region  and  are  especially  de- 
signed for  conditions  in  western  Canada.  The  10 
built  at  Kingston  are  equipped  with  a  booster  on  the 
the  trailing  axle,  and  except  for  the  few  changes 
made  necessary  on  account  of  this  application,  are 
identical  with  those  built  at  Montreal.  A  large  num- 
ber of  the  details  used  in  the  construction  of  these 
locomotives   are  the   same   as   those   of   the  previous 


and  the  feed-water  supply  to  boiler  is  by  means  of  a 
Worthington  feed-water  heater  and  pump  on  the  left 
side,  that  on  the  right  being  supplied  by  a  Hancock 
type  E.  A.  inspirator,  equipped  with  3,500  gallon  tubes. 
The  grates  are  of  Canadian  National  standard  de- 
sign, the  rocking  grate  bars  being  of  alloy  cast  steel, 
witli  detachable  lugs,  and  operated  by  Franklin  power 
grate  shakers.  The  ash  pans  are  the  Canadian  National 
standard  hopper  type,  the  hinges  being  located  so  that 
tlie  doors  close  of  their  own  weight.  It  was  feared, 
that  on  account  of  the  flatness  of  the  ash  pan,  due  to 
the  application  of  the  Delta  trailing  truck  frame  in 
connection  with  the  booster,  that  grates  would  be 
liable  to  burn  out  quickly,  and  in  order  to  overcome 
this  possibility,  an  auxiliary  hopper  was  placed  on 
each  side  of  the  ash  pan,  outside  of  the  trailing  truck 
frame.     These  auxiliary  hoppers  greatly  facilitate  the 


New   Mikado   or   2-8-2   Type    Locomotive   of   the    Canadian    National    Railways 


order  for  Mikados  and  many  of  the  details  are  com- 
mon to  all  Canadian  National  modern  power. 

The  locomotive  without  the  booster  are  classified 
by  the  Canadian  National  as  S-2-a  and  are  numbered 
from  3525  to  3559  both  inclusive.  Those  locomotives 
with  the  booster  are  classified  as  S-2-b  and  numbered 
from  3560  to  3569  both  inclusive.  The  cylinders  are 
27  in.  diameter  by  30  in.  stroke,  driving  wheels  63  in. 
diameter,  and  boiler  pressure  185  lbs. 

The  boiler  has  a  Belpaire  firebox,  and  extended 
wagon  top  and  conical  bottom  barrel,  the  first  course 
being  78  in.  and  the  large  course  being  90  in.  outside 
diameter.  The  firebox  proper  is  84;4xl08'/s  m-  inside 
and  the  combustion  chamber  is  22>4  in.  long.  The 
boiler  horsepower  in  per  cent  of  cylinder  horsepower 
is  96  per  cent.  There  are  240  2  in.  tubes  and  40  5^  in. 
tines  18  ft.  long ;  the  flues  being  electrically  welded 
into  back  tube  sheet  as  per  Canadian  National  stand- 
ard practice. 

The  fireboxes  are  provided  with  extruded  side 
sheets.  This  form  of  side  sheet  is  being  developed  on 
the  Canadian  National  in  an  effort  to  overcome  trou- 
bles due  to  bad  water.  With  the  ordinary  flat  side 
sheet,  any  hammering  of  the  staybolts  has  a  tendency 
to  open  up  the  sheet  around  the  thread  of  the  stay. 
until  eventually  nothing  but  the  bat  head  of  the  stay 
is  holding  the  sheet.  The  extended  sheet  is  arranged 
so  that  any  hammering  of  the  stays  will  close  the 
sheet  in  on  the  thread. 

The  locomotives  are  equipped  with  Duplex  stokers 


cleaning  of  the  pan,  and  prevent  the  collection  of 
cinders  on  the  coping.  The  ash  pans  are  also  fitted 
with  a  sludge  ejector,  consisting  of  a  lj4-in.  pipe  from 
the  delivery  pipe  of  the  inspirator  to  the  ash  pans, 
and  a  branch  extending  into  each  hopper,  with  valve 
operated  from  the  cab.  This  arrangement  is  specially 
valuable,  as  it  permits  the  direction  of  hot  water  into 
the  pans  to  thaw  them  out,  when  the  locomotives  ar- 
rive at  a  terminal  in  freezing  weather,  .with  pans 
partly   filled. 

The  smoke  stack  is  the  Canadian  National  standard 
3-piece  type,  the  center  piece  forming  the  base  and 
being  fitted  to  the  smoke  box,  extending  down  into 
it.  The  stack  proper  and  the  stack  extension  fit  in- 
side and  butt  together  in  the  base  extension,  thus 
forming  protection  from  the  impinging  action  of  the 
exhaust  to  the  center  piece,  which  constitutes  the  part 
that  must  be  fitted  to  smoke  box. 

The  rear  end  is  fitted  with  a  Commonwealth  cast 
steel  cradle  casting.  The  driving  wheels  are  63  in. 
diameter  with  56  in.  centers,  of  cast  steel.  The  main 
journals  are  11  x  13  in.  and  others  10  x  12  in. 

The  crosshead  is  fitted  with  the  Rogatchoff  adjust- 
ment, which  permits  of  adjustment  of  the  shoes  to 
take  up  wear.  The  trailing  truck  is  of  the  Common- 
wealth constant  wheels  and  36  in.  cast  steel  centers. 

The  steam  distribution  is  provided  for  by  Wal- 
schaert  valve  motion,  controlled  by  power  reverse 
gear,  and  all  parts  are  interchangeable  with  those  of 
previous  Mikados.     The  diameter  of  the  piston  valves 
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is  14  in.  and  the  --<.•  1 1 m j^-  is  as  Follows :  Travel  <>'  _•  in. ; 
lap  1  in. ;  lead  '*  in. ;  exhaust  clearance  0  in. 

The  cylinders  follow  Canadian  National  standard  de- 
sign, being  equipped  with  the  railway's  standard  by- 
pass valves,  and  four  standard  cylinder  cocks  to  each 
cylinder,  two  being  placed  at  the  ends  of  the  cylinder 
barrel  in  the  usual  manner,  one  placed  at  the  center  of 
the  barred  and  connected  with  a  drain  pipe  from  the 
bottom  of  steam  chest,  this  pipe  being  covered  by  the 
cylinder  jacket,  and  the  fourth  cock  is  piped  to  the 
exhaust  cavities  which  are  drained  from  each  quarter. 
All  eight  cylinder  cocks  are  operated  in  unison,  by  one 
set  of  levers.  The  cylinders  are  also  equipped  with 
the  railways  standard  relief  valve. 

The  cab  is  of  the  Canadian  National  standard  short 
vestibule  type,  ami  has  many  interesting  features. 
Ibis  type  of  cab  makes  it  possible  to  have  almost  all 
the  short  stays  in  the  sides  of  the  tire  box  out  clear 
of  the  cab,  the  few  that  remain  inside  being  F.  B.  C. 
flexible  type.  The  cab  is  securely  riveted  to  the 
boiler,  with  a  3  x  4  in.  angle  iron  around  the  whole 
front  of  the  cab  and  on  the  boiler  and  in  order  to  take 
care  of  expansion,  the  cab  brackets  are  provided  with 
a  groove  permitting  the  cab  to  slide  on  the  cradle 
casting. 

The  cast  steel  turret,  with  eight  outlets,  has  been 
placed  outside,  and  far  enough  ahead  of  the  cab  to  per- 
mit of  grinding  in,  or  packing,  the  operating  valves, 
which  are  all  of  one  standard  design,  entering  the  tur- 
ret horizontally  from  the  rear.  The  valve  seats  are 
at  the  front  of  the  turret,  six  of  the  steam  connections 
from  the  turret  being  fitted  with  a  coupling  nut  and 
tail  piece,  tapped  to  suit  the  several  pipe  sizes,  thereby 
permitting  the  use  of  one  size  standard  operating 
valve.  These  operating  valves  are  fitted  with  exten- 
sion handles,  carried  into  the  cab  and  labelled.  One 
feature  about  the  valves  is  that  none  of  them  are 
threaded  into  the  turret,  each  one  being  secured  with 
a  cast  steel  flange,  and  four  studs  tapped  into  the  tur- 
ret walls,  bosses  being  provided  inside  of  turret,  so 
that  studs  do  not  go  all  the  way  through.  This  elimi- 
nates any  leaky  threads  in  turret,  as  well  as  simplify- 
ing removal  of  the  valves  when  necessary.  Not  only 
has  the  turret  been  placed  outside  the  cab,  but  also  the 
inspirator,  blower  valve  and  stoker  engine  valve. 
This  arrangement  not  only  makes  valves  more  ac- 
cessible for  packing,  but  removes  the  great  danger  of 
scalding  in  case  of  a  sideswipe,  or  similar  accident, 
that  would  tend  to  burst  a  steam  pipe  inside  the  cab. 
Wherever  a  valve  such  as  the  stoker  throttle,  feed 
water  heater  throttle,  or  blower  valve,  are  outside  of 
cab  and  under  the  jacket,  a  slide  has  been  provided  in 
the  jacket  directly  over  the  different  valves,  so  that 
they  are  easily  accessible. 

The  sand  box  is  fitted  with  Hanlon  sanders  ;  three 
World  type  safety  valves  are  used,  one  muffled  and 
two  plain.  The  headlight  equipment  is  made  up  of  a 
Pyle-National  Type  K-2  turbo  generator  set.  and  Key- 
stone type  1412  cage,  fitted  with  a  14  in.  Golden  Glow- 
reflector  and  C.  M.  S.  focusing  device,  and  Canadian 
National  standard  separate  number  lamp  case,  with 
sides  oblique,  this  making  for  maximum  safety  in 
operation,  by  reason  of  the  easier  and  more  certain 
identification  of  locomotive  numbers.  The  water  level 
indication  is  secured  by  the  Canadian  National  stand- 
ard water  column,  welded  directly  to  back  head  of 
boiler,  and  fitted  with  the  road's  standard  try  cocks 
and  water  glass  fittings.  The  water  glass  is  fitted 
with  a  special  guard.  The  steam  heat  reducing  valve 
is  of  the  World-Leslie  type,  and  the  piston  and  valve 
rod   packing   is   King   metallic.     The    Franklin    radial 


buffer  and  Unit  safety  bar  an-  used  between  the  loco 

motive  aiid  tender,  and  the  piping  between  locomotive 
and  tender  is  equipped  with  I'.arco  joints.  The  en- 
gines an-  equipped  with  Shoemaker  firedoors. 

The  tank  is  of  the  water  bottom  type  of  Canadian 
National  standard  design  and  construction,  somewhat 
modified  for  the  application  of  the  Duplex  mechanical 
stoker.  The  tank  has  a  water  capacity  of  10,000  U.  S. 
gallons  and  a  coal  capacity  <>f  12  tons.  The  tender 
frame  is  of  the  Commonwealth  cast  steel  type.  The 
tender  truck  is  the  4-wheel  pedestal  type,  equipped 
with  34J4  in.  wheels  with  semi-steel  centers  28  in. 
diameter  and  6x11  in.  journals,  all  interchangeable 
with  trucks  'on  the  previous  Mikado  type  locomotives. 

i  \  i  i    nK   Dimensions,    Weights    ami    Proportions 

Railroad    Canadian   National 

Type    of    loooniotive 2-8-2 

Service    Freight — Western    region 

Cylinders,    diameter    and    stroke 27    in.    by   30    in. 

Valve    gear,    type Walschaert 

Valves,    piston   type,    size 14    in. 

Weights  in  working  order: 

On    drivers    227,600  lb. 

On    front    truck     29,500  lb. 

On    trailing   truck    57,700  lb. 

Total   engine    314,800  lb. 

Tender    185,100  lb. 

Wheel  bases: 

Driving    16  ft.  6  in. 

Total    engine    35   ft.  9  in. 

Total    engine   and    tender 68  ft.  10  in. 

Wheels,   diameter  outside   tires: 

Driving    63  in. 

Front   truck    36  in. 

Trailing  truck 43  in. 

Boiler: 

Type    Belpaire,    Ext.    wagon   top 

Steam   pressure    185   lb. 

Fuel,  kind  and  B.  t.  u Bituminous  coai 

Diameter,   first   ring,   inside    76fV   in. 

Firebox,  length  and  width 108Mi  in.  by  84!/i   in. 

Arch   tubes,   number   and   diameter 4—3  in. 

Cumbustion    chamber,    length 22Yz   in. 

Tubes,    number    and    diameter 240 — 2  in. 

Flues,    number    and    diameter 40—  S^i  in. 

Length    over    tube    sheets 18  ft.  0  in. 

Grate    area 63.26  sq.   ft! 

Heat   surfaces: 

Firebox   and   comb,    chamber    268  sq.  ft. 

Arch    tubes     26  sq!  ft! 

Tui.es   2,249  sq.  ft. 

£'ues     : 1,008  sq.   ft. 

Total    evaporative    3,551   sq.   ft. 

Superheating   . 885  sq.   ft. 

Tomb,   evaporative  and   superheating 4.436  sq.   ft. 

Tender: 

Style    Water    bottom 

Water  capacity    8.300  Imp.  gal.— 10,000   U.  S.   gal. 

Fuel    capacity    ]2    tons 

General  data  estimated: 

Rated  tractive  force,  85  per  cent 54,600  lb. 

Cylinder   horsepower    (Cole) 2,427  hp! 

Boiler    horsepower    (Cole)     (est.)     2,322  hp. 

Weight    proportions: 
Weight   on  drivers   -f-    total   weight   engine,   per  cent 72.3 

Weight  on  drivers   ~-   tractive  force 4.16 

Total    weight   engine    -f-    cylinder   hp 129!7 

Total   weight  engine   ~    boiler  hp 135.5 

Total  weight  engine    -r-   comb.  heat,   surface 71.0 

Boiler    proportions: 

Boiler  hp.   -=-   cylinder  hp.,  per  cent   95,7 

Comb.  heat,   surface  ~   cylinder  hp l!s3 

Tractive   force   H-    comb.    heat,   surface 12.31 

Tractive  force    X    dia.   drivers    H-    comb.   heat,   surface 775 

Cylinder  hp.    -f-    grate  area 38,1 


The  Floating  Bushing  in  the  Side  Rod 

The  heating  of  the  main  crankpin  on  large  locomotives 
has  been  a  source  of  annoyance  for  a  number  of  years, 
and  it  was  found  that  the  side  rod  was  the  principal  sinner 
in  producing  these  results.  In  order  to  avoid  this  the 
floating  bushing  has  been  designed  and  put  into  service. 

The  bushing  is,  as  its  name  indicates,  floating,  that  is, 
loose  in  the  rod,  so  that  it  may  turn  either  on  the  pin  or 
in  the  rod,  with  the  result  that  it  does  both  and  thus  di- 
vides the  frictional  reactions  between  its  inner  and  outer 
surfaces.  It  is,  therefore,  an  element  in  the  lubrication 
of  the  pin,  the  frictional  resistance  developed,  the  lost  mo- 
tion, the  cost  of  maintenance  and  the  reliability  of  the 
complete  unit  for  service. 

The  arrangement  here  shown  is  that  used  on  the  Chi- 
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cago  &  North  Western  Ry.,  and  was  developed  under  the 
supervision  of  Mr.  H.  T.  Bentlev,  the  superintendent  of 
motive  power. 

In  order  to  protect  the  rod  itself  from  the  wear  that 
would  be  caused  by  the  turning  of  the  brass  bushing  in  it, 
a  gun  metal  bushing  is  pressed  into  the  rod.  which  thus 
affords  the  outer  bearing  surface  for  the  inner  bushing 
which  is  made  of  brass. 

The  two  bushings  are  shown  in  detail  and  the  dimen- 
sions are  given  for  an  application  to  the  E  or  Pacific  type 
of  the  road. 

In  addition  to  being  pressed  into  the  rod,  the  outer 
gun   metal    hushing   is    prevented    from    turning   by   the 


rant,  from  the  solid,  or  keyed  brass  as  the  solid  brass  at 
the  ends  of  the  rods  was  from  the  keyed  brass  of  the  old 
locomotives,  and  are  consequently  of  interest  to  those 
in  touch,  with  modern  locomotive  design. 


Floating    Siderod    Bushing,   Chicago   &    Northwestern    Railway 

key  A.  As  will  be  seen  from  the  detail  engraving,  this 
key  is  y2  in.  square  in  the  body  and  has  a  lip  B  at  each 
end  that  is  let  into  the  rod,  the  ends  of  the  key  being  flush 
with  the  sides  of  the  same.  The  key  is  placed  in  position 
!>efore  the  outer  bushing  is  pressed  into  place  and  the 
lips  prevents  it  from  moving  at  all  times. 

The  outer  bushing  has  a  flange  at  one  end  which,  with 
the  small  surface  of  the  inner  brass,  forms  the  bearing 
surface  against  the  hub  of  the  wheel. 

The  outside  diameter  of  the  outer  gun  metal  bushing 
is  12*4  in.,  with  an  inside  diameter  of  10  33/64  in.,  while 
the  outside  diameter  of  the  inside  or  floating  bushing  is 
10^2  in.,  thus  allowing  1/64  in.  clearance  when  new. 

The  diameter  of  the  main  crankpin  next  to  the  wheel 
center  is  9  in.  and  the  inside  diameter  of  the  brass  bush- 
ing is  9  1/32  in.  giving  a  play  of  1/32  in.  when  new. 
From  this  it  appears  that  the  thickness  of  the  walls  of 
the  outer  bushing  is  1/128  in.  less  than  %  in-  while  the 
thickness  of  the  walls  of  the  inner  floating  bushing  is 
47/64  in.  This  bushing  is  drilled  with  five  rows  of  oil 
holes  of  l/4  in.  diameter,  with  ten  holes  in  each  row,  and 
each  hole  countersunk  J^  in.  deep  on  the  outside  to  in- 
sure good  lubrication.  The  holes  in  any  two  adjacent 
rows  are  alternately  spaced.  This  inner  bushing  is 
slipped  in  from  the  outside  of  the  rod  and  its  flange 
forms  the  bearing  surface  against  the  side  of  the  brass 
of  the  connecting  rod. 

In  order  to  facilitate  the  flow  of  the  grease  to  the  outer 
surface  of  the  inner  bushing,  the  inside  of  the  outer  bush- 
ing is  cut  with  two  grooves,  as  shown.  These  are  J4  in- 
wide  and  y$  in.  deep. 

As  already  stated  these  bushings  are  in  use  on  a  num- 
ber of  railroads  and  are  doing  their  work  well  and  are 
an  important  element  in  the  avoidance  of  hot  crankpins. 
They  do  not  pound  out  and  when  worn  are  easily  and 
cheaply  renewed.    They  are  a  departure,  quite  as  impor- 


Gernian  Railways  Since  the  Armistice 

In  Germany,  as  in  other  countries,  the  building  and 
operating  of  railways  was  left  at  first  to  individual 
enterprise  and  initiative,  the  State,  as  supreme  power, 
conceding  to  private  companies  the  construction  and 
operating  rights  whenever  such  concessions  were  ap- 
plied for.  As  a  result,  there  was  no  comprehensive 
geographic  or  financial  plan  for  systematic  develop- 
ment and  consolidation  of  the  railwavs,  and  the  evo- 
lution of  such  a  plan  was  made  difficult  by  the  Em- 
pire's division  into  small  States,  each  jealous  of  its 
sovereignty.  When,  therefore,  on  April  1.  1920,  the 
several  State  railways  were  transferred  to  the  Central 
Government  (Reich  Uerreichlichung),  the  long  con- 
templated administrative  and  financial  unit  was 
formed  for  the  first  time  in  the  history  of  German 
railways. 

The  Reich's  purchase  of  the  various  railwavs  and 
the  individual  State's  cession  to  it  of  their  right  to 
purchase  private  companies  resulted  in  the  entire  sys- 
tem of  "general  utility"  railways  being  incorporated 
in  the  property  of  the  Central  Government,  with  the 
exception  of  local  lines  (suburban  and  street  rail- 
ways). The  right  of  railway  legislation  is  therefore 
vested  in  the  Reich,  under  the  constitution,  and  the 
Central  Government,  with  the  approval  of  the  Reich 
Council,  issues  all  ordinance  regulating  the  construc- 
tion, operation,  and  movement  of  its  railways ;  the 
States  issue  no  by-laws  affecting  the  railways  with- 
out the  approval  of  the  Reich  Government. 

Trackage,  Rolling  Stock  and  Employees 

In  1913  the  German  state  railways  had  a  total  track- 
age of  58.933  kilometers,  divided  as  follows :  Main 
lines.  34.730:  secondary  lines.  23,128;  and  narrow- 
gauge  lines,  1,075.  The  Reich  railways  on  March  31, 
1921.  had  a  total  trackage  of  53,222  kilometers,  di- 
vided as  follows:  Main  lines,  31.086;  secondary  lines, 
21.074;  and  narrow-gauge  lines.  1,062. 

There  were  more  locomotives,  motor  coaches,  pas- 
senger and  baggage  cars,  and  freight  vehicles  avail- 
able on  the  German  railways  at  the  end  of  1921  than 
there  were  in  1913,  in  spite  of  the  fact  that  nearly 
7.400  German  locomotives  and  98,000  freight  cars  had 
been  delivered  to  the  Allies  as  a  result  of  the  treaty  of 
Versailles.  The  following  table  shows  the  equipment 
available  at  the  end  of  1913,  1919,  1920  and  1921 : 

Scrzt'ccable   rolling   stock   on   German   Reich    railways   at  end   of 
calendar  year. 

Class  of  equipment  1913         1919         1920  1921 

Locomotive  and  railway  motor 

cars   28.104      30,461      31,538      31,070 

Passenger  coaches    62.247      62,732      64,420      66,754 

Baggage  cars  17,037      16,409      17,207      20.741 

Freight   cars    (including  work- 
train  cars)    655,139    640,489  659,371  700,577 

During  1921  the  average  number  employed  per 
month  on  German  railwavs  was  1.050,888,  a  slight  re- 
duction from  the  1920  monthly  average  of  1.089,840, 
but  an  increase  over  the  300,000  monthly  average  in 
1913.  It  is  said  that  the  efficiency  of  the  staff  has  been 
greatly  reduced,  not  merely  by  the  introduction  of  the 
8-hour  day  but  also  by  the  food  shortage  and  social 
unrest. 


Practical  Steps  to  Improve  Our  Transportation  System* 

By  SAMUEL    REA,    /'resident,  Pennsylvania  Railroad  System 


Our  National  transportation  system  is  susceptible  of 
great  improvement.  We  are  the  most  progressive  Coun- 
try in  tin.'  World,  and  have  the  most  efficient  and  cheapest 
transportation  service,  but  it  must  keep  pair  with  in- 
dustrial growth  if  we  are  to  retain  our  leadership  in  in- 
dustry, agriculture,  finance  and  commerce.  Granting 
this,  there  are  numerous  steps  which  may  be  taken  to 
achieve  that  result.  If  1  were  to  attempt  the  answer  in 
one  sentence,  I  would  say:  "Give  the  railroads  adequate 
net  operating  income  by  permitting  them  to  earn,  for  a 
sustained  peridd  of  time,  at  least  a  6  per  cent,  return  upon 
the  property  devoted  to  public  service  in  the  several  dis- 
tricts or  groups."  Bring  that  about,  and  thenceforth  there 
would  he  some  foundation  for  an  improved  system  of 
railroads  in  this  country,  and  also  a  vastly  better  prospect 
for  their  future  development  and  continued  progress  than 
has  existed  for  more  than  decade  and  a  half. 

First  and  last  the  problem  is  one  of  railroad  credit, 
which  can  have  only  one  sound  basis ;  that  is  the  ability  to 
earn  a  sufficient  margin  over  all  expenses  and  taxes — 
averaging  the  good  years  with  the  bad.  It  must  he 
sufficient  to  attract  capital  investment  on  a  large  scale  at 
reasonable  cost,  by  assuring  reasonable  safety  of  principal, 
with  the  prospect  of  paying  satisfactory  income  upon  the 
capital  used,  and  leave  some  margin  of  surplus  to  aid  in 
sustaining  credit  or  make  improvements. 

If  the  railroads  earn  a  return  of  only  5  per  cent,  upon 
their  property  investment  in  such  a  year  as  1923,  with  its 
record-breaking  traffic  how  can  they  be  expected  to  sus- 
tain their  earning  power  in  other  years  with  lessened 
traffic  ?  The  answer  is  that  they  should  be  allowed  to 
earn  either  a  minimum  of  6  per  cent,  in  all  years  or  else 
greater  returns  in  years  of  general  prosperity,  in  order  to 
build  up  a  surplus  to  tide  them  over  the  years  of  lighter 
traffic  which  are  certain  to  come.  It  will  lie  immediately 
asked,  "What  specific  measures  can  be  taken  by  whicb 
greater  net  operating  income  can  be  secured  by  the  rail- 
roads ?"  As  I  view  the  matter,  four  possible  methods 
suggest  themselves : 

1.  Readjustment  of  the  rate  structure  to  yield  larger 
revenues. 

2.  Lowering  of  labor  costs. 

3.  Reduction  in  taxes. 

4.  Greater  efficiency  in  operation. 

As  to  the  first  suggestion,  that  affecting  rates,  there  is 
no  one  in  or  out  of  the  railroads  bold  enough  to  advocate 
horizontal  advances,  although  the  railroads  are  not  earning 
a  6  per  cent,  return.  The  Committee  of  the  Chamber  of 
Commerce  of  the  United  States  on  "Readjustment  of 
Relative  Freight  Rate  Schedules,"  which  considered  this 
subject  carefully,  went  so  far  as  to  recommend  a  general 
readjustment  and  revision  of  the  structure  of  freight  rates, 
having  for  its  purpose  a  more  equitahle  distribution  of 
rates  in  accordance  with  the  commercial  ability  of  various 
classes  of  traffic  to  bear  those  charges.  This  process  is  a 
very  necessary  one  to  undertake.  It  is  sound  economically 
and  commercially.  It  will  have  to  be  done  sooner  or 
later,  but  it  will  be  unavoidably  slow.  Adjustments  are 
going  on  all  the  time,  but  unfortunately  most  of  them  are 
downward.  Meanwhile,  some  of  the  agricultural  in- 
terests are  demanding  immediate  reductions  in  their  rates ; 
and  are  insisting  upon  them  regardless  of  consequences 
to  the  railroads,  to  other  classes  of  shippers   or  to  the 

^Abstract  from  an  address  before  the  Chamber  of  Commerce  of  the 
United  States. 


Nation  as  a  whole.  Some  years  will  he  required  to  make 
a  revision  or  readjustment  of  our  entire  rale  structure, 
and  while  in  the  end  we  may  expect  from  this  work  an 
improvement  in  railroad  net  earnings,  together  with  relief 
to  certain  kinds  of  traffic  now  probably  hearing  more  than 
its  lair  share  of  the  burden,  no  beneficial  results,  either  to 
the  carriers  or  to  shippers,  can  he  expected  in  the  im- 
mediate future.  That  does  not  mean  that  we  should  ap- 
proach the  work  of  revision  in  any  faint  hearted  manner, 
hut  tangible  results  will  not  be  obtained  for  some  time, 
and  for  the  present  we  shall  have  to  look  elsewhere  for 
practical  methods  to  increase  railroad  net  operating 
revenues. 

.  We  know  that  it  is  impossible  to  produce  adequate 
transportation  for  the  United  States  upon  returns  which 
for  1923  will  only  reach  approximately  5  per  cent.,  and 
that  year  was  the  greatest  we  have  ever  had,  judged  by  the 
railroads'  loaded  car  movements  and  the  general  prosperity 
of  our  people. 

Therefore  I  sum  up  this  first  suggestion  by  pointing 
out  that  whatever  may  be  the  defects  of  the  Transporta- 
tion Act,  and  no  matter  how  earnestly  some  people  may 
advocate  the  revocation  of  the  rate-making  provision  that 
rates  must  be  made  not  to  exceed  a  fair  return,  fixed  at 
5^4  per  cent,  (which  is  not  a  guarantee,  but  a  restriction), 
the  wisest  course  of  all  is  to  frankly  admit  that  such  pro- 
vision has  never  been  enforced  since  the  Act  was  passed. 
Yet  it  was  incorporated  as  one  of  the  chief  foundations 
for  providing  the  American  people  with  adequate  trans- 
portation through  increasing  the  net  earnings  and  improv- 
ing the  credit  of  the  railroads.  We  railroad  men,  business 
men  and  Commissions  have  not  yet  kept  faith  with  the 
American  people  because  we  have  never  insisted  upon  the 
enforcement  of  that  provision,  which  is  vital  to  the  whole 
Act  and  the  health  of  the  railroad  service.  Therefore, 
our  present  form  of  public  regulation  has  not  yet  proven 
its  ability  to  provide  the  railroads  with  a  fair  or  adequate 
return. 

Increasing  Efficiency  of  Operation 

Still  another  method  suggested  for  increasing  the  net 
returns  of  the  railroads  is  greater  efficiency  in  operations. 
This  must  be  considered  under  two  subdivisions : 

1.  More  efficient  use  of  existing  facilities. 

2.  Extensions  of  or  additions  to  physical  facilities, 
and  the  character  which  they  should  take. 

These  two  questions,  though  related,  are  not  identical, 
and  I  should  like  to  consider  them  separately. 

More  efficient  use  of  the  existing  physical  facilities  of 
the  railroads  involves  many  considerations.  It  will  be 
understood  that  I  have  in  mind  such  forms  of  enhanced 
efficiency  as  may  be  counted  upon  to  produce  improved 
net  returns.  Perhaps  we  shall  have  to  take  a  more  un- 
disguisedly  commercial  view  of  the  railroad  enterprise 
than  now  generally  prevails.  The  railroads  are  perform- 
ing services  in  many  directions  which  are  not  only  unre- 
munerative,  in  the  sense  of  contributing  nothing  toward 
a  return  on  the  property,  but  in  many  cases  result  in  ac- 
tual out-of-pocket  losses.  Passenger  trains  are  being  kept 
in  operation  where,  owing  to  changed  conditions,  the  net 
receipts  have  fallen  to  extremely  low  figures  or  do  not 
exist  at  all. 

There  are  many  branch  lines  on  the  Pennsylvania,  and 
other  roads  throughout  the  country,  which  contribute 
nothing  to  the  support  of  the  systems  as  a  whole,  but  are 
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serious  and  increasing  burdens.  In  other  forms  of  enter- 
prise, no  less  important  to  the  social  structure  than  the 
railroads,  it  is  not  expected  that  undertakings  shall  be 
indefinitely  continued  after  changing  circumstances  have 
rendered  them  unremunerative.  It  is  hard  to  see  why 
a  different  criterion  should  be  applied  to  the  enterprise  of 
railroading.  We  may  well  ask  whether  the  test  for  justi- 
fying the  continued  operation  of  a  particular  service  should 
not  be  its  ability  to  pay  its  way,  including  the  earning 
of  taxes  and  of  a  fair  proportionate  contribution  to  the 
return  on  property  investment. 

I  do  not  mean  to  imply  that  the  necessity  for  railroad 
service  is  shrinking.  Demands  for  transportation  service 
in  the  last  year  have  been  the  greatest  ever  known  in  peace 
times,  and  I  have  no  doubt  that  even  these  high  records 
will  be  surpassed  in  the  next  period  of  general  business 
activity. 

The  railroads  are,  however,  transportation  machines 
which  are  becoming  increasingly  adapted  to  the  rendering 
of  service  in  bulk.  We  may  regard  them  as  the  mass,  or 
wholesale,  carriers  of  the  Nation.  As  their  equipment, 
yards,  terminals  and  other  facilities  become  increasingly 
adapted  to  this  purpose,  they  become  less  adapted  to  the 
retail  forms  of  transportation — such  as  short-haul  traffic 
and  less-than-carload  freight,  and  the  shorter  distance 
light  passenger  service. 

These  forms  of  service  in  some  cases  are  a  positive 
burden  to  the  railroads.  They  are  essentially  the  forms 
of  service  which  motor  vehicles  or  rapid  transit  lines  can 
perform  to  the  greatest  advantage,  owing  to  their  greater 
flexibility  of  movement.  We  are.  therefore,  confronted 
with  the  question  of  the  desirability  of  encouraging  the 
further  transfer  to  motor  trucks  and  passenger  motor 
vehicles  of  considerable  portions  of  these  kinds  of  traffic. 

We  have  also  to  consider  the  advisability  of  the  aban- 
donment of  totally  unremunerative  branch  lines  where 
public  patronage  has  been  transferred  chiefly  to  motor 
cars,  and  the  highways.  It  seems  not  unreasonable  to 
say  that,  either  in  the  case  of  freight  or  passengers,  when 
patronage  becomes  too  thinly  spread  by  reason  of  being 
divided,  the  public  should  be  called  upon  to  say  which 
kind  of  service  is  desired.  Where  there  is  a  marked  pre- 
ponderance of  choice  in  favor  of  the  highways  and  motor 
vehicles,  the  railroads  should  be  allowed  discretion  to 
abandon  the  field  altogether,  so  as  to  concentrate  their 
facilities  in  other  directions,  and  thus  serve  a  greater  de- 
mand. 

This  subject  is  also  intimately  allied  with  the  question 
of  the  revision  of  the  rate  structure.  Permitting  the  rail- 
roads to  raise  rates  on  those  forms  of  merchandise  or 
other  products  which  do  not  now  pay  their  proper  share, 
as  measured  by  their  value  and  the  cost  of  handling,  would 
permit  a  corresponding  lowering  of  rates  on  certain  pri- 
mary commodities  which  are  less  able  to  bear  the  burden. 
It  would  also  probably  have  the  effect  of  giving  further 
impetus  to  the  shifting  of  high  class,  small  lot  short- 
haul  merchandise  traffic  into  the  motor  truck  field. 

This  clearing  away  of  unremunerative  traffic,  for  which 
other  and  better  adapted  agencies  are  now  available,  in- 
stead of  reducing  the  scope  of  railroad  operations,  would 
leave  room  for  a  vast  increase.  It  would  clear  terminals 
for  the  long-distance  traffic  which  the  railroads  can  handle 
with  incomparably  greater  efficiency  than  any  form  of 
motor  vehicle,  and  which  is  certain  of  continued  growth. 
It  would  prolong  the  life  of  existing  terminals,  and  so 
help  solve  the  extremely  serious  problem  of  providing 
more  terminal  room  in  our  great  cities,  where  realty  values 
are  becoming  increasingly  prohibitive.  It  would  simplifv 
railroad  operation,  and,  by  increasing  the  percentage  of 
heavy  tonnage  movement,  would  also  tend  to  increase  ma- 
terially the  ton  miles  and  passenger  miles  which  a  given 


working  force  would  be  capable  of  handling  in  a  given 
period  of  time. 

Although  no  definite  program  for  meeting  these  prob- 
lems is  yet  fully  developed,  they  nevertheless  deserve  the 
most  intelligent  consideration  by  both  the  public  and  the 
railroad  companies,  and  also  by  the  interests  engaged  in 
manufacturing  motor  vehicles  and  all  others  concerned  in 
commercial  motor  transportation. 

The  related  question  of  increased  or  additional  physical 
facilities,  and  the  character  which  they  should  take  to 
improve  efficiency  and  to  lay  the  foundations  for  cheapen- 
ing the  cost  of  transportation,  brings  us  immediately  back 
to  that  most  fundamental  of  all  railroad  problems — the 
restoration  and  stabilizing  of  credit.  Until  that  problem 
is  assured  of  solution,  no  practical  program  for  the  sus- 
tained betterment  or  improvement  of  railroad  facilities  on 
any  substantial  scale,  is  capable  of  formulation. 

From  an  engineering  viewpoint  there  are  many  im- 
provements which  could  be  adopted,  or  the  present  use  of 
which  could  be  greatly  extended,  and  which  would  very 
materially  increase  the  efficiency  and  reduce  the  cost  of 
railroad  operation.  The  initial  installations,  however, 
would  require  the  investment  of  very  large  sums  of  money, 
and  it  is  difficult  to  see  how  these  sums  can  be  raised  un- 
less railroads  are  allowed  to  earn  such  fair  returns  that 
investors  can  be  persuaded  that  they  can  receive  at  least 
as  good  a  return,  with  as  high  a  degree  of  security,  as  they 
know  can  be  obtained  in  the  industrial,  mining,  real 
estate,  mercantile  and  other  competing  investment  fields. 
Likewise,  they  should  feel  secure  from  punitive  political 
attacks  or  legislation  directed  against  the  railroads. 

Electrification  of  the  railroads  can  be  regarded  as  only 
in  its  infancy.  Lack  of  funds  has  been  the  chief  bar  to 
progress  for  many  years,  and  is  today.  Electrification 
promises  great  operating  economies  in  many  directions ; 
and  where  adopted  for  built  up  territories,  affords  a  great 
flexibility  of  service,  such  as  tends  to  offset,  to  some  extent 
at  least,  some  of  the  difficulties  in  handling  the  short-haul 
and  lighter  forms  of  traffic  to  which  I  have  just  referred. 

Experiments  will  continue  with  gasoline  rail  motor 
cars ;  grade  crossing  elimination  must  proceed ;  automatic 
signal  crossing  protection,  and  extension  of  block  signals, 
and  train  control  devices  to  enhance  safety  in  general,  must 
also  be  provided. 

Without  considering  these  demands  for  additional  safety 
devices,  or  the  requirements  for  maturing  securities,  this 
Chamber  has  estimated  that  railroads  require  about  $787,- 
000,000  per  annum  to  meet  the  expected  traffic  growth. 

I  have  now  stated  my  general  views  upon  four  possible 
avenues  of  approach  to  a  more  satisfactorily  sustained 
level  of  net  earnings,  having  for  its  object  the  improve- 
ment of  railroad  credit  as  a  basis  for  a  sustained  program 
of  railroad  progress. 

It  is  interesting  to  see  just  where  we  stand  in  this  matter 
of  net  operating  revenue.  In  1917,  the  year  we  entered 
the  World  War,  the  net  operating  revenue  of  all  Class  I 
railroads  was  $934,000,000.  For  the  year  1923,  based 
upon  ten  months'  actual  return,  with  the  other  two  months 
estimated,  it  will  probably  be  in  the  neighborhood  of 
$970,000,000.  In  the  meantime  the  huge  sum  of  three 
and  a  quarter  billions  of  dollars  has  been  expended  upon 
the  railroads  for  additions  to  road  and  equipment.  It 
will,  therefore,  be  seen  that  the  investment  of  that  immense 
sum  has  brought  practically  no  increase  in  net  operating 
revenues,  even  in  a  year  during  which  railroad  traffic 
broke  all  previous  records,  and  the  general  prosperity  and 
spending  power  of  the  country  were  at  the  highest  levels 
ever  known. 

That  is  not  an  encouraging  situation  upon  which  to  base 
the  raising  of  large  sums  of  fresh  capital  for  improvements. 
Nevertheless,    still    having    faith    in    the    fairness    of   the 
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American  people,  and  their  ultimate  appreciation  of  an 
adequate  transportation  system,  and  relying  upon  a  con- 
tinuance  of  the  underlying  policy  of  the  Transportation 

Act,  tn  the  effect  that  railroad  investment  will  he  protected, 
tin-  railroads  spent  another  billion  in  1923,  for  more  equip- 
ment and  improvements,  and  have  committed  themselves 
to  the  expenditure  of  further  large  sums  in  the  present 
year. 

By  these  enormous  expenditures,  for  which  practically  all 
of  the  capital  has  been  borrowed  on  mortgages  and  other 
indebtedness,  the  railroads  are  attesting  their  belief  in  the 
future  of  the  country.  But,  if  we  are  to  go  much  further, 
it  is  absolutely  essential  to  get  some  tangible  encourage- 


ment from  the  puhlic  and  our  governmental  bodies  indic- 
ative of  their  appreciation  for.  and  their  intention  to 
properly  support,  an  improved  national  transportation 
system.  The  railroads  must  not- he  made  a  football  for 
partisan  politics.  Adequate  net  operating  revenue  is  the 
one  tiling  which  will  furnish  the  credit  Upon  which  such 
further  sustained  program  of  improvements  must  rest. 
It  must  he  possible  to  show  adequate  net  earnings  not 
only  in  exceptional  traffic  years,  such  as  1923,  but  over  a 
continued  period.  Without  these  factors  there  can  be 
no  permanent  solution  of  the  problem  of  railroad  credit, 
which  is  at  bottom  the  basic  problem  in  improving  our 
national  transportation  system. 


Development  of  British  Railway  Groups 

Consolidated   Systems  Attaining  Post-War  Efficiency  Surpassing  Pre- War  Operations  in  Some  Respect* 


The  consolidated  railroads  of  Great  Britain  are  rap- 
idly attaining  a  post-war  height  of  efficiency  that  sur- 
passes pre-war  operations  in  many  respects.  The  out- 
standing accomplishments  of  1923  fall  into  the  follow- 
ing categories  :  Further  coordination  of  new  groups  ; 
introduction  of  modernized  equipment  and  revised 
operating  schedules  ;  expanded  replacement  programs 
for  unemployment  relief ;  reduction  of  charges ;  prep- 
aration of  standard  tariffs  and  revision  of  goods  class- 
ification;  adjustments  of  hours  and  service  conditions 
of  railway  staffs ;  increases  of  traffic  accompanying 
better  trading  year  which  require  additional  facilities. 

By  order  of  the  Amalgamation  Tribunal,  the  effec- 
tive date  of  consolidation  of  the  four  railway  groups 
was  fixed  at  January  1,  1923.  By  the  end  of  Septem- 
ber the  members  found  their  task  completed,  so  that 
the  tribunal  dissolved  in  October,  1923,  leaving  the 
new  groups — London,  Midland  &  Scottish,  London  & 
North-Eastern,  Great  Western,  and  Southern — con- 
trolling total  route  mileages  of  7,790,  6,590,  3,800,  and 
2,200.  respectively.  This  area  arrangement  has  paved 
the  way  for  many  cooperative  changes  that  are  hardly 
apparent  to  the  public  except  in  improved  service. 

The  rolling  stock  of  all  groups  is  in  process  of 
standardization,  both  as  to  color  and  design,  and  a 
small  part  already  done  stands  to  the  credit  of  the  first 
year  of  grouping. 

Non-Stop  Long-Distance  Runs 

Many  innovations  were  introduced  in  twelve  months 
of  grouped  running,  and  others  are  foreshadowed. 
Some  of  the  non-stop  long-distance  runs  are  entirely 
new  features.  One  is  the  North-Western  journey 
from  London  (Euston)  to  Prestatyn,  a  distance  of  205 
miles.  The  North-Eastern  has  developed  a  Harrogate 
special  from  London  which  makes  a  3-hour  and  25- 
minute  run  to  Leeds,  the  first  stop,  a  distance  of  185 
miles.  The  Great  Western  established  a  speed  record 
on  its  Swindon-to-London  service,  covering  77y?  miles 
in  75  minutes,  or  an  average  speed  of  61.8  miles  an 
hour.  Longer  runs  have  been  speeded  up,  as,  for 
instance  Paddington  (London)  to  Aberystwyth, 
Wales,  234  miles,  now  advanced  from  a  7-hour  to 
slightly  under  a  6-hour  journey. 

The  modernization  of  rolling  stock  equipment  covers 
a  wide  range.  Larger  and  more  powerful  locomotives 
are  being  introduced.  New  passenger  engines  of  the 
Great  Western,  the  most  powerful  used  in  Great  Brit- 
ain, have  a  tractive  force  of  31,625  pounds,  compared 
with   previous   four-cylinder   types   of  27,800  pounds. 


The  North-Eastern  lines  have  installed  higher-pow- 
ered freight  locomotives  for  the  coal,  steel  and  other 
heavy  traffic  of  east  coast  industrial  areas  served  by 
that  system. 

The  Great  Western  Railway  has  been  pioneering 
steadily  during  1923  for  larger  freight  cars  and  offers 
5  per  cent  freight  rebates  to  private  owners  for  the 
adoption  of  20-ton  coal  wagons.  The  Great  Western 
also  intends  to  adopt  Pullman  vestibules,  articulated 
carriages,  electrical  cooking  and  lighting,  steam  heat, 
automatic  couplings,  and  to  experiment  on  bufferless 
short-coupling  trains,  an  entirely  original  departure 
for  English  lines. 

Reduced    Charges 

The  year  opened  with  a  cut  in  all  passenger  fares 
to  50  per  cent  above  the  1914  levels  from  the  existing 
75  per  cent.  Freight  tariffs  underwent'  a  sweeping 
reduction  about  August  1  to  a  general  average  of  50* 
per  cent  over  pre-war  on  merchandise  traffic.  Dock 
charges  at  railway-controlled  ports,  such  as  the  Great 
Western  chain  along  the  Bristol  Channel,  or  at  the 
railway-owned  facilities  of  the  North-Eastern  in 
North  Sea  ports,  have  also  become  less  burdensome  to 
traders  during  the  year.  The  railway  groups  have 
gone  so  far  in  these  several  concessions  that  there  is 
little  immediate  prospect  for  further  reductions. 

The  Railway  Rates  Tribunal  set  up  by  the  Railway 
Act.  1921,  was  entrusted  with  the  preparation  of  a 
revised  commodity  classification  and  the  adoption  of 
an  agreed  schedule  of  standard  charges.  The  first  has 
appeared  in  published  form  and  the  second  is  in  pro- 
cess of  publication.  The  classification  will  include  21 
separate  numbered  classes  of  merchandise  instead  of 
8  at  present  used,  some  of  the  exceptional  items  in 
current  tariffs  having  been  made  distinct  classes.  Its 
actual  adoption  now  awaits  the  selection  of  the  "ap- 
pointed day"  on  which  the  proposed  standard  charges, 
when  agreed,  will  come  into  effect  in  conjunction  with 
the  classification.  Because  of  inherent  difficulties,  as 
much  as  two  years  may  elapse  before  the  prescribed 
rate  bases  can  come  into  use. 

Satisfactory  smoothness  has  been  continued  in  the 
adjustment  of  railway  labor  matters  during  1923. 
Wages  have  altered  but  slightly  downward  with  the 
cost  of  living  decline,  until  the  mid-year.  Since  then 
a  steady  recovery'  of  the  index  to  77  per  cent  in  No- 
vember will  mean  that  workers  entitled  to  a  bonus 
on  the  standard  wage  will  receive  an  increase  of  one 
shilling  weekly  from  January  1,  1924. 
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The  Land  Grant — and  the  Facts 

Sixty  years  ago  when  much  of  the  Northwest  was  a 
wilderness,  the  Government,  by  Act  of  Congress,  made 
a  grant  of  land  to  a  group  of  individuals  on  condition 
that  they  would  build  a  railroad  to  the  Pacific  Coast 
over  the  Northern  route. 

This  grant  became  the  Northern  Pacific  Railroad 
land  grant.  It  was  not  a  "gift"  as  many  persons  be- 
lieve but  was  really  a  bonus  paid  for  the  completion 
of  a  difficult  and  immensely  expensive  undertaking — 
an  accomplishment  which  the  Government  much  de- 
sired but  was  unwilling  to  attempt. 

Lack  of  transportation  facilities  and  hostile  Indians 
made  land  in  the  Northwest  inaccessible,  and  although 
it  was  being  offered  for  sale  by  the  Government  at 
$1.25  an  acre  there  was  no  demand  for  it. 

Only  the  odd  numbered  sections  within  20  miles  of 
the  railroad  within  the  States  and  40  miles  within  the 
territories,  non-mineral,  and  not  excepted  because  of 
Indian  and  military  reservation  or  because  of  entries 
under  land  settlement  laws,  were  granted  to  the  com- 
pany, but  the  Act  automatically  raised  the  price  of 
all  even  numbered  sections  within  the  limits  of  the 
grant  to  $2.50  per  acre.  Thus  the  Government,  by 
encouraging  the  construction  of  the  railroad,  not  only 
created  a  good  market  for  its  remaining  land,  but 
fixed  a  price  calculated  to  reimburse  it  for  the  land 
grant. 

Thousands  of  acres  of  the  land  grant  have  been  sold 
by  the  company  for  from  25  cents  to  $1.50  per  acre. 
Even  with  the  higher  land  prices  of  recent  years,  the 
net  receipts  average  only  $3.09  per  acre  for  all  land 
sold  up  until  June  30,  1923. 

From  any  point  of  view,  the  land  grant  could  not 


be  regarded  as  a  "gift."  Railroads  which  received 
land  grants  are  compelled  by  law  to  carry  the  Govern- 
ment mails  at  a  discount  of  20' per  cent  from  the  regu- 
lar compensation  and  this  discount  had  cost  the  North- 
ern Pacific  $4,968,597.79  up  to  June  30.  1923.  Another 
laws  compels  these  railroads  to  carry  Government 
freight  and  passengers  such  as  troops,  military  sup- 
plies, etc.,  for  half  of  the  usual  rate.  Here  again  this 
reduction  had  cost  the  Northern  Pacific  $8,846,330.67 
up  to  June  30,  1923.  These  reductions  will  continue 
to  be  made,  subject  to  the  control  of  Congress,  as  long 
as  the  road  is  operated. 

The  company  has  fulfilled  the  conditions  of  the 
grant.  Before  there  was  enough  business  to  pay  op- 
erating expenses,  it  built  the  railroad  which  was  nec- 
essary to  start  the  development  of  the  great  North- 
west. 

Yet  it  has  paid  and  continues  to  pay  in  actual  dol- 
lars for  every  acre  granted  to  it  by  the  Government. 
No  subject  has  been  more  misunderstood  by  the  pub- 
lic. In  the  long  view,  the  Northern  Pacific  would 
have  been  better  off  had  it  purchased  the  land  from 
the  Government  outright,  instead  of  accepting  a  land 
grant  with  the  attendant  provisions  and  obligations, 
but  this  was  not  apparent  at  the  time  and  it  was  easier 
to  raise  money  for  the  building  of  the  railroad  with 
this  inducement  to  investors. 


Investigation  of  Power  Brakes  and  Appliances 

During  the  past  few  years  several  tests  have  been 
made  of  a  new  type  of  triple  valve  on  different  roads 
that  have  had  the  equipment  in  service  to  determine 
its  merits,  if  any,  when  compared  with  the  present 
standard  brakes  of  the  railways  of  the  United  States. 

All  of  these  tests  have  been  on  lines  handling  heavy 
coal  traffic  and  on  one,  the  gradient  is  the  heaviest  of 
any  main  line  steam  road  in  this  country. 

Hearings  have  been  held  by  the  I.  C.  C.  at  Washing- 
ton on  this  matter  at  different  times  and  a  vast  amount 
of  evidence  has  been  taken,  some  of  it  valuable,  but 
much  of  it  secured  at  great  expense  serves  no  purpose 
whatsoever. 

As  a  result  of  complaint  filed  with  the  Commission 
as  Jo  efficiency  or  safety  of  power  brakes,  certain  rail- 
way executives  were  summoned  to  appear  before  the 
Commission  in  Washington  on  February  25,  and  ex- 
plain what,  if  any.  steps  they  had  taken  or  had  under 
way  to  test  out  new  devices  or  otherwise  improve  the 
safe  handling  of  trains  and  thereby  insure  a  higher 
degree  of  safetv  to  life  and  property. 

These  executives  appeared  and  testified  definitely, 
clearly,  and  in  considerable  detail  to  the  effect  that : 

(a)  Their  present  standard  power  brakes  were  both 
efficient  and  satisfactory. 

(b)  That  they  were  at  all  times  receptive  to  de- 
termine by  actual  use  or  other  form  of  test  the  merits 
of  new  inventions  and  devices,  particularly  those 
wherein  safety  of  life  or  property  might  be  given  a 
greater  degree  of  protection,  but  that  they  knew  of 
no  new  design  of  brake,  or  attachment  to  their  present 
standard  brakes  that  would  give  this  result,  and  they 
did  not  feel  disposed  to  substitute  devices  of  undem- 
onstrated  merit  for  those  of  proven  reliability,  par- 
ticularly where  the  hazard  was  so  great. 

The  position  of  the  railways,  as  reflected  by  the 
foregoing,  seems  to  be  well  borne  out  by  the  facts 
developed  in  operation.  A  few  of  the  more  salient 
points  will  best  serve  to  illustrate  this  feature. 

In  one  year  our  railways  handle  more  than  one 
billion  passengers,  amounting  to  approximately  40,- 
000.000.000  billion  passenger  miles.     During  the  same 
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period  there  is  produced  about  370  to  400,000,000,000 
freight  ton  miles,  a  most  phenomenal  record  in  trans- 
portation that  would  be  impossible  without  reliable, 
efficient  power  brakes, 

Practical  Tests  of  Power  Brakes 

There  are  handled  on  our  railways  each  year  about 
15,000,000  trains. 

Fifteen  million  trains  per  year  means  about  41.09.5 
trains  per  day.  and  assuming  the  power  brakes  are 
used  only  .50  times  in  the  control  or  handling  of  these 
trains  (which  is  extremely  low)  we  then  rind  on  calcu- 
lation the  following  results:  41,09.5  trains  per  day  x  30 
or  1.2.52.790  practical  demonstrations  in  each  24  hours, 
and  51,366  each  hour  of  the  day,  856  per  minute,  and 
for  each  time  the  clock  ticks  more  than  14  practical 
service  tests  of  air  brakes. 

More  than  19,000,000  people  in  the  United  States,  or 
about  53,000  to  54,000,  go  to  bed  each  night  in  sleeping 
cars,  and  are  hauled  through  the  country  at  varying 
speeds  of  from  20  to  75  or  even  80  miles  per  hour, 
placing  their  lives  in  the  hands  of  the  ever  watchful 
man  at  the  throttle,  who  with  the  power  brake  is  ever 
ready  to  avert  impending  danger,  but  without  which 
the  present  volume  of  business  would  be  an  absolute 
impossibility. 

With  the  wonderful  development  of  our  railways, 
particularly  in  the  matter  of  ultra  modern  equipment, 
and  its  integral  parts,  it  is  not  surprising  that  our  for- 
eign railway  friends  seek  to  adopt  for  use  on  their 
equipment  devices  that  have  proven  so  highly  satis- 
factory on  our  railways  as  is  evidenced  by  the  action 
of  two  commissions  whose  decisions  were  reported  in 
Railway  and  Locomotive  Engineering  of  September, 
1923,  and  January,  1924. 

France    Adopts   the   Westinghouse    Brake 

The  Superior  Council  of  Railways  of  France  has 
ratified  the  decision  of  a  special  commission  appointed 
by  the  Ministry  of  Public  Works  adopting  the  West- 
inghouse air  brake  as  the  standard  for  French  rail- 
ways. The  special  commission  tested  three  brakes, 
viz.,  the  Westinghouse,  the  Lipkowski  and  the  Clay- 
ton-Hardy vacuum.  It  is  now  proposed  that  the 
French  Minister  of  Foreign  Affairs  should  call  a  meet- 
ing of  representatives  of  the  allied  countries  in  accord- 
ance with  the  Peace  Treaty  with  the  view  of  stand- 
ardizing air  brakes  in  Continental  Europe.  The  choice 
of  the  Westinghouse  brake  is  said  not  to  involve  its 
exclusive  use,  but  that  any  other  similar  pressure 
brake,  capable  of  being  operated  with  the  Westing- 
house, might  be  allowed. 

Westinghouse    Brake   Adopted   for   European    Railways 

An  international  commission,  composed  of  repre- 
sentatives of  France,  Belgium,  Great  Britain,  Greece, 
Rumania.  Yogoslavia  and  Czechoslovakia,  has  adopted 
the  Westinghouse  triple  "L"  valve  brake  as  the  stand- 
ard continuous  brake  system  to  be  used  in  European 
countries.  This  action  was  in  accordance  with  Article 
370  of  the  Treaty  of  Versailles,  by  which  Germany 
undertook  to  introduce  on  freight  trains  a  continuous 
brake  of  a  type  which  might  be  adopted  by  the  vic- 
torious powers  within  10  years  following  the  adoption 
of  the  treaty. 

The  delegate  from  Yogoslavia,  inventor  of  a  system 
of  brakes  widely  used  in  that  country,  opposed  the 
adoption  of  a  uniform  brake  system.  He  was  sup- 
ported by  the  Czecho-Slovak  delegate,  who  claimed 
that  the  changes  required  in  his  country  would  cost 
400.000.000  francs,  an  expenditure  which  his  country 
was  unwilling  to  undertake. 


I  he  Westinghouse  brake  si 1  extensive  and  ex- 
haustive tests  by  the  French  commission  appointed  to 
consider  the  type  of  brake  most  suitabli  for  use  on 
French  cars,  and  received  the  commission's  unanimous 
approval.  As  a  result,  this  system  has  been  adopted 
b)  the  international  commission,  with  the  proviso  that 
the  countries  involved  are  free  to  adopl  any  brake 
which  can  be  used  contemporaneously  with  the  \\  i 
inghouse  brake.  Jt  is  maintained  that  the  use  of  a 
variety  of  brakes  as  agreed  upon  is  an  improvement 
over  existing  conditions,  but  that  the  several  systems 
will  be  more  expensive  to  maintain  than  a  single 
system. 

From  the  foregoing  it  would  seem  to  be  safe  to  as- 
sume that  by  an  overwhelming  majority  of  the  best 
minds  competent  to  pass  on  this  most  important  ques- 
tion, the  standard  brakes  now  in  use  on  our  railways 
are  not  only  efficient  and  safe,  but  that  those  who  have 
charged  them  with  being  unsafe,  inefficient  and  inade- 
quate find  their  complaint  without  support. 

Elsewhere  in  this  isue  will  be  found  the  testimony 
of  one  of  the  leading  railway  executives  of  this  coun- 
try, Mr.  Julius  Kruttschnitt,  who  is  eminently  well 
qualified  to  speak  on  all  phases  of  railway  construction 
and  operation. 

Mr.  Kruttschnitt's  clear  cut,  definite  statements,  void 
of  ambiguity  should  leave  no  doubt  in  the  unbiased  mind 
as  to  the  character  of  equipment  on  the  Southern  Pacific, 
and  the  high  standard  of  efficiency  obtained  in  its 
operation. 


What  Is  a  Progressive? 

There  is  a  surprisingly  small  number  of  our  citizens 
who  either  understand  or  can  give  a  clear  practical  answer 
to  the  above  question. 

In  political  circles  it  may  be  safely  said  that  most  of 
those  who  are  shouting  their  own  self-estimated  virtues 
from  the  house  tops,  and  denounce  about  all  others  as 
reactionaries,  are  in  the  last  analysis  only  cheap,  half- 
baked  political  squirts,  and  if  relegated  to  obscurity,  where 
they  belong,  the  country  would  be  better  off. 

In  the  railway  field,  this  pseudo-modern  Sir  Galahad 
who  sallies  forth  to  honor  the  righteous  and  punish  the 
wicked,  passing  judgment  on  all  manner  of  men  and 
things,  not  infrequently  exhausts  the  patience  of  those 
who  are  accustomed  to  severest  trials  in  the  various  phases 
of  their  activities. 

Baiting  the  Railways 

One  of  the  favorite  indoor  sports  is  to  attack  the  rail- 
ways in  season  and  out,  accuse  them,  personally  try  them, 
and  find  them  guilty  of  all  crimes  in  the  category,  and 
then  call  on  public  sentiment  and  if  possible  through 
legislative  action  to  enforce  their  star  chamber  Bolshevik 
decree. 

A  charge  that  appeals  to  the  public  mind  is  that  the 
railways  have  always  and  are  now  absolutely  opposed  to 
any  and  all  improvements,  particularly  those  that  have  to 
do  with  safety.  While  the  writer  holds  no  brief  for  either 
side  of  this  controversy  and  will  admit  that  in  the  railway 
official  field,  as  in  that  of  materia  medica,  theology  or  law 
there  are  a  few  weak  sisters  or  scamps  who  ought  to  be 
engaged  in  something  else,  yet  the  charge  when  and  as 
unusually  applied  to  the  railways  as  a  whole  is  an  absolute 
falsehood  and  will  justify  the  use  of  the  short  and  ugly 
word. 

Automatic  Vertical  Plane  Couplers 

In  the  late  eighties  and  early  nineties  there  was  much 
agitation  on  the  question  of  adoption  of  an'  automatic 
coupler  in  place  of  the  link  and  pin  then  in  use  and  this 
controversy  raged   until   compliance  with  the  law  about 
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1900.  One  of  the  fundamental  features  of  this  and  all 
other  similar  controversies  that  the  public  does  not  under- 
stand, and  which  every  promoter  whose  wares  have  not 
been  adopted  does  not  intend  they  shall  under- 
stand, is  the  plain  cold  fact  that  the  railway  officer  who 
"stands  four  square"  against  the  use  of  material  or  de- 
vices of  unproven  merit  is  generally  the  one  most  vigor- 
ously assailed. 

In  1898  and  1899  many  railways  were  ready  and  had 
for  some  time  been  receptive  to  the  complete  equipment 
of  all  revenue  freig'ht  cars,  where  it  was  physically  pos- 
sible, with  automatic  couplers,  but  of  some  30  or  40  in 
use  many  were  simply  impossible  freaks  and  their  use 
was  far  more  dangerous  than  the  link  and  pin.  Yet,  the 
men  who  stood  their  ground,  refusing  to  squander  the 
corporate  funds  of  the  companies  they  served  on  unde- 
veloped devices,  were  denounced  as  reactionary  and  as 
opposed  to  progress  or  improvement.  As  proof  of  the 
foregoing,  not  a  single  one  of  the  numerous  unreliable 
freak  couplers  which  it  was  sought  to  force  on  the  railway 
by  public  opinion  or  process  of  law  could  be  found 
anywhere  a  few  short  years  later  except  in  the  scrap  pile. 
The  same  was  true  with  respect  to  several  other  problems, 
most  all  of  which  would  have  been  properly  solved  much 
sooner  and  with  a  much  greater  degree  of  protection  to 
the  public  and  to  the  shareholder  if  there  had  been  less 
interference  and  meddling  on  the  part  of  politicians  and 
promoters  who  are  as  a  rule  actuated  by  motives  other 
than  protecting  the  dear  public. 

"Transportation  Waste"  Has  Been  Cut  in  Half 
Since  1920 

"Transportation  waste"  has  been  more  than  cut  in 
half  since  1920,  the  last  year  of  Federal  control. 
Transportation  waste  includes  the  cost  of  injuries  to 
persons,  clearing  wrecks,  damage  to  property,  damage 
to  live  stock  on  right  of  way,  and  loss  and  damage  to 
freight  and  baggage. 

These  facts  are  brought  out  in  a  report  entitled  "The 
National  Cost  of  Railroad  Accidents,"  recently  pub- 
lished by  the  Equitable  Life  Assurance  Society  of  the 
United  States. 

Transportation  waste  increased  from  $65,607,043  in 
1916,  or  1.82  per  cent  of  the  total  operating  revenues 

Jf  the  Class  I  railroads  in  that  year  to  $85,745,052,  or 
.14  per  cent  of  the  operating  revenues  in  1917. 

Ratio  of 
Total  Railway  "Waste"  to 

Operating  Total 

Year  Revenue  Total  Waste         Revenue 

1916    $3,596,865,766'  65,607,043  1.82 

1917    4,014,142,747  85,745,052  2.14 

1918    4,880,202,255  113,493,816  2.33 

1919    5,144,466,361  167.830.504  3.26 

1920    6,178,192,428  216.057,34"  3.50 

1921     5,516,556,455  134,267,730  2.43 

1922    5,559,092,708  91,009,479  1.63 

By    1919    transportation    waste    had    increased    to 

$167,830,504,  or  3.26  per  cent  of  the  operating  reve- 
nues. And  in  1920  this  item  was  $216,057,347,  or  3.50 
per  cent  of  the  operating  revenues. 

In  1921,  the  first  complete  year  under  renewed  pri- 
vate operation,  transportation  waste  had  been  re- 
duced to  $134,267,730,  or  2.43  per  cent  of  operating 
revenues.  In  1922  it  was  reduced  to  $91,009,479,  or 
1.63  per  cent  of  the  operating  revenues.  Thus  the  1922 
ratio  of  "waste"  to  operating  revenues  was  less  than 
half  of  that  of  1920. 

The  above  figures  are  from  the  report  of  Lew  R. 
Palmer,  conservation  engineer  of  the  Equitable  Life 
Assurance  Society  of  the  United  States. 


The  Pension  System  of  the  Pennsylvania 

Retired  employes  of  the  Pennsylvania  Railroad  Sys- 
tem received  a  total  of  $3,698,636  in  pensions  during 
1923.  This  is  shown  in  reports  of  last  year's  work  and 
activities  of  the  Pension  Department  which  are  now 
being  compiled  by  Superintendent  E.  B.  Hunt.  The 
pension  payments  in  1923  exceeded  those  of  the  pre- 
vious year  by  $383,972.  During  the  twelve  months 
there  was  a  net  increase  of  1,083  in  the  names  of 
workers  who  have  been  relieved  of  their  active  duties 
and  placed  upon  the  "Roll  of  Honor"  under  the  pen- 
sion regulations. 

The  pension  plan  of  the  Pennsylvania  Railroad  Sys- 
tem was  inaugurated  January  1,  1900.  In  the  twenty- 
years  which  elapsed  between  that  date  and  December 
31,  last,  the  company  paid  out  a  total  of  $32,187,868  in 
pension  allowances,  and  retired  under  the  plan  a  total 
of  16,406  employes.  Of  these  7,376  are  now  living  and 
receiving   pensions. 

There  are  at  present  thirty-one  retired  workers  on 
the  "Roll  of  Honor"  who  are  ninety  years  or  more  old. 
Their  combined  ages  total  2,845  years.  There  are 
772  pensioners  who  are  eighty  years  old  or  over.  Of 
the  ninety  year  men,  eight  have  been  on  the  "Roll  of 
Honor"  for  more  than  twenty-three  years  each,  hav- 
ing been  among  those  retired  when  the  pension  plan 
was  originally  established. 

An  analysis  of  the  service  records  of  the  entire 
group  of  "Roll  of  Honor"  men  shows  that  the  typical 
Pennsylvania  Railroad  employe  renders  about  forty 
years  of  active  service  prior  to  retirement. 

The  regulations  of  the  company's  pension  plan  apply 
impartially  to  all  officers  and  employes,  regardless  of 
rank,  grade  or  position.  Every  man  or  woman  in  the 
service,  upon  reaching  the  age  of  seventy  years,  is 
automatically  retired.  Between  the  ages  of  sixty-five 
and  sixty-nine,  inclusive,  workers  who  are  physically 
or  mentally  disqualified  for  active  dutv  who  have  ren- 
dered thirty  or  more  years  of  service  may  be  placed 
on  the  "Roll  of  Honor"  upon  special  recommendation. 

The  pensions  are  all  calculated  upon  a  uniform  basis. 
One  per  cent  of  the  average  earnings  for  the  last  ten 
years  of  active  work  is  allowed  for  each  year  of  ser- 
vice. Thus,  a  man  or  woman  who  works  fifty  years, 
practically  devoting  his  entire  active  life  to  the  com- 
pany's duties,  receives  substantially  half  pay. 

These  pension  allowances  are  paid  entirely  out  of 
the  company's  funds,  as  voluntary  gifts  in  recognition 
of  long  and  faithful  service.  In  addition,  all  employes 
who  desire  to  do  so  are  now  afforded  an  opportunity 
to  increase  their  pensions  by  becoming  members  of 
the  Employes'  Provident  and  Loan  Association,  and 
contributing  specified  amounts  from  their  monthly 
salaries  which  sums  are  invested  and  form  the  basis 
for  increased  income  upon  reaching  the  age  of  retire- 
ment. 


Canadian  National  to  Study  Diesel 

Locomotives 

The  Canadian  National  Rys.  has  sent  to  Europe  three 
engineers  who  will  investigate  certain  lines  of  engineering 
development,  including  the  use  of  Diesel  engine  powered 
locomotives  on  Swedish  railways.  The  engineers  detailed 
on  this  interesting  mission  are  Messrs.  C.  E.  Brooks, 
chief  of  motive  power.  Canadian  National  system,  Mon- 
treal ;  E.  W.  Oliver,  general  superintendent,  Niagara  St. 
Catharines  &  Toronto  Ry..  Toronto,  and  R.  J.  Needham, 
mechanical  and  electrical  engineer,  central  region,  To- 
ronto. 


The  Pennsylvania  Railroad  and  the  Modern  Locomotive 

How  the  Start  was  Made  for  a  Great  Increase  in  the  Power  of  Locomotives 

By  GEO.  L.  FOWLEH 


In  the  February  issue  of  this  paper  there  was  a  brief 
account  of  the  designing  and  operation  of  locomotives  on 
the  Pennsylvania  Railroad  of  fifty  years  ago.  Such  an 
account  would  not  be  complete  were  it  not  to  be  supple- 
mented by  an  account  of  the  part  played  by  the  me- 
chanical department  of  the  railroad  in  starting  the  loco- 
motive on  the  way  to  its  present  development  in  size  and 
power. 

In  the  late  seventies  of  the  last  century  the  ordinary 
locomotive  used  for  burning  bituminous  coal  had  its  fire- 
In  i\  located  between  the  frames  and  between  the  axles  of 
two  of  the  driving  wheels.  As  these  frames  were  between 
the  driving  wheels  and  the  driving  wheels  could  not  well 
be  spaced  more  than  nine  inches  from  center  to  center,  be- 
cause of  the  danger  of  breakage  of  the  coupling  rods, 
the  actual  dimensions  of  the  grate,  when  all  allowances 
were  made  for  the  width  of  the  water  leg  of  the  firebox 
and  the  necessary  clearance  of  the  eccentrics  and  axle 
boxes,  were  not  much  more  than  three  feet  wide  and  six 
feet  long.  This  was  capable  of  burning  coal  in  sufficient 
quantities  to  get  good  work  out  of  a  heating  surface  of 
about  twelve  hundred  and  fifty  square  feet  which  could 
supply  steam  for  a  cylinder  of  from  sixteen  to  seventeen 
inches  in  diameter,  having  a  piston  stroke  of  twenty-four 
inches. 

It  was  accepted  and  stated  that  the  locomotive  having 
attained  these  dimensions  had  reached  the  limit  of  its 
power  and  size.  The  opinion  was  held,  not  only  by  the 
ordinary  railroad  officials  and  laymen  but  I  heard  it  once 
promulgated  as  a  fact  by  three  of  the,  at  the  time,  best 
known  locomotive  men  in  the  country.  It  will  be  seen 
from  this,  that  the  problem  of  increasing  the  size  and 
capacity  of  the  individual  locomotive  was  regarded  as  a 
must  formidable  one. 

Attention  has  already  been  called,  in  the  columns  of 
this  paper,  that,  at  that  time,  there  were  very  few,  if  any, 
technically  trained  men  at  the  head  of  the  mechanical  de- 
partment of  American  railways  or  engaged  in  the  work 
of  designing  and  building  locomotives.  The  result  was, 
that  nearly  all  work  of  this  kind  was  based  on  precedent, 
and  what  precedent  did  not  sanction  the  designer  did  not 
attempt. 

It  was  here  that  the  technical  training  of  Mr.  Theodore 
N.  Ely,  who  was,  at  the  time,  superintendent  of  motive 
power  of  the  Pennsylvania  Railroad,  stood  him  in'  good 
stead  and  enabled  him  to  take  a  step  unprecedented  for 
its  boldness,  and  which  the  cold  calculations  of  his  mathe- 
matics enabled  him  to  take  with  the  confidence  of  success. 

We  have  seen  that  the  size  of  the  grate  was  the  limiting 
factor  in  the  size  of  the  locomotive,  that  is  of  the  boiler, 
for  it  would  be  useless  to  have  big  cylinders  unless  the 
proper  amount  of  steam  could  be  provided  for  their  con- 
sumption. The  grate  was  limited  in  size  by  its  position, 
and  it  would  be  useless  to  increase  the  dimensions  of  the 
heating  surface  unless  sufficient  coal  could  be  burned  on 
the  grate  to  make  a  proper  use  of  it.  The  whole  question, 
therefore,  hinged  on  what  could  be  done  to  increase  the 
grate  area.  It  was  solved  by  Mr.  Ely,  in  what  seems  to 
us  now  as  the  simplest  way  in  the  world,  but  which  at  the 
time,  raised  a  cry  of  protest  if  not  of  horror  from  almost 
every  one,  who  knew  of  what  he  proposed  to  do. 

His  solution  was  simply  to  lift  the  boiler  into  air  and 
widen   the   fire  box   so   that   it   would   rest    on   the   top 


of  the  frames  instead  of  being  between  them.  This 
would  make  it  possible  to  add  eight  inches  to  the  width 
of  the  grate  while,  it  now  being  well  above  the  axles,  it 
could  be  extended  so  as  to  reach  over  them  and  thus  be 
limited  in  length  only  by  the  capacity  of  the  fireman  to 
properly  throw  and  place  the  coal  upon  the  fire. 

The  protest  came  from  all  sides  that  such  an  elevation 
of  the  boiler  would  so  raise  the  center  of  gravity  of  the 
machine  that  it  would  be  unstable  on  curves  and  that  its 
centrifugal  force  would  overturn  it. 

Before  building  such  a  locomotive,  the  weight  of  every 
part  was  carefully  calculated,  the  center  of  gravity  of  the 
whole,  determined  and  its  position  on  curves  at  high  speeds 
ascertained,  all  of  which  showed  it  to  be  stable.  And 
this  was  about  the  first  investigation  that  had  ever  been 
made  as  to  the  stability  of  locomotives.  And  so  the  en- 
gine was  built  as  a  result  thereof. 

Still  in  deference  to  public  sentiment,  on  the  first  trial 
run  from  Altoona  to  Harrisburg,  the  speed  was  limited 
to  forty  miles  an  hour.  But  so  steadily  did  the  machine 
run,  and  so  smoothly  did  it  negotiate  the  many  curves 
on  the  line,  that  orders  were  given  for  a  high  speed  return, 
and  this  was  done  at  a  speed  of  about  sixty  miles  an  hour. 
The  demonstration  was  a  success,  the  heating  surface 
even  in  this  first  experimental  locomotive  was  raised  to 
between  seventeen  hundred  and  eighteen  hundred  square 
feet,  and  the  class  K  locomotive  as  it  was  known,  intro- 
duced a  new  era  into  locomotive  construction. 

It  showed  the  way  to  great  advances  in  power,  a  way 
that  was  followed  by  designers  all  over  the  countrv  until 
today,  the  low  boiler  and  narrow  firebox  is  a  thing  of  the 
almost  forgotten  past  so  completely  has  it  disappeared 
from  the  practice  of  the  country.  The  high  boiler  is  now 
a  matter  of  course,  its  stability  and  easy  motion  is  recog- 
nized, but  at  the  start  it  required  a  courage  of  conviction, 
and  a  certainty  of  position  and  success  to  do  that  simple 
little  thing  of  raising  the  center  of  gravity  of  the  boiler  so 
that  there  might  be  room  above  the  frames  for  the  con- 
struction of  a  grate  of  sufficient  dimensions  to  meet  the 
growing  demands  of  the  traffic  of  the  time  at  which  it 
was  done.  It  was  but  another  exemplification  of  the  ease 
with  which  an  egg  can  be  made  to  stand  on  end  if  you 
have  some  one  to  show  you  how  to  do  it.  And  this  was  in 
1881. 

The  ten  years  following  the  construction  of  the  class  K 
locomotive  were  years  of  exceedingly  rapid  progress  in  the 
growth  of  the  machine.  In  this  first  engine  the  increase 
in  heating  surface  had  been  of  great  moment  but  had  not 
risen  to  the  limit  of  the  possibilities.  Still  when  once  the 
principle  of  the  high  center  of  gravity  was  established  as 
correct,  the  number  of  square  feet  in  the  heating  surface 
was  increased  by  leaps  and  bounds  until  it  was  up  to 
between  2,800  and  3,000  square  feet  with  a  corresponding 
increase  in  cylinder  capacities  in  a  very  short  time. 

This  increase  in  the  size  of  the  boiler  was  accompanied, 
in  1889,  by  a  modification  in  form  which  was  later  made 
the  standard  of  the  road.  This  was  the  introduction  of 
the  Belpaire  firebox,  in  which  connected  stayed  surfaces 
are  parallel  to  each  other  and  the  staybolts  are  at  right 
angles  to  these  surfaces. 

In  this  there  was  a  characteristic  action.  A  critical  ex- 
amination of  the  firebox  had  convinced  Mr.  Ely  that  the 
principle  on  which  it  was  constructed  was  correct.     So 
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when  the  first  was  put  into  service  and  it  developed  weak- 
nesses and  a  tendency  to  leak,  instead  of  abandoning-  the 
design  as  inferior  to  the  radial  stay  boiler  which,  after 
years  of  experience,  could  be  made  tight,  he  proceeded  to 
ascertain  the  stresses  that  caused  the  leakages,  and  then 
introduced  such  modifications  in  design  that  these  stresses 
would  be  relieved,  after  which  the  trouble  ceased,  and  he 
was  warranted  in  having  the  Belpaire  form  adopted  as 
the  standard  of  practice  of  the  road. 

Prior  to  this,  in  1887.  attention  having  been  directed  to 
the  use  of  oil  as  fuel  on  some  of  the  Russian  railways, 
experiments  were  made  on  the  Pennsylvania  to  determine 
the  feasibility  of  its  adoption  by  that  company.  From  a 
mechanical  and  operating  standpoint  the  results  of  these 
experiments  were  satisfactory  and  proved  it  to  be  quite 
possible  to  use  oil  in  the  firebox  of  the  Pennsylvania  loco- 
motives. But,  when  it  was  considered  that  the  daily 
coal  consumption  of  the  road  was  then  about  eight  thou- 
sand tons  it  was  at  once  seen  that  the  equivalent  oil 
consumption  would  be  about  one-third  of  the  total  supply 
of  the  country,  so  that  were  this  to  be  adopted  by  one  road, 
the  price  would  immediately  rise  to  a  point  that  would 
make  its  use  commercially  impossible.  Mr.  Ely,  therefore, 
recommended  that  the  matter  be  dropped  and  the  experi- 
ments were  discontinued  in  consequence. 

It  was  during  this  period,  too,  that  the  railroads  and 
manufacturers  began  to  look  into  the  merits  of  the  com- 
pound locomotive.  Under  the  spur  of  the  representations 
of  the  builders,  a  number  of  railroads  encumbered  them- 
selves with  various  types  of  compounds  that  did  not  prove 
to  be  economical  in  the  long  run  and  have  since  been 
abandoned.  The  policv  of  the  Pennsylvania  to  thoroughly 
investigate  a  new  device  and  make  it  earn  its  spurs  before 
adopting  it  was  followed  with  exacting  rigor  in  this  case. 

The  very  favorable  reports  that  had  been  received  from 
abroad,  as  to  the  economical  performance  of  the  compound 
locomotive,  especially  on  the  State  Railways  of  Hanover, 
under  the  guidance  of  Herr  August  von  Borries  and  of 
the  London  &  Northwestern  Ry.  of  England,  where  Mr. 
F.  W.  Webb  was  mechanical  superintendent,  were  of  such 
a  character  that  no  progressive  superintendent  of  motive 
power  could  afford  to  ignore  them.  Accordingly  in  1887, 
an  order  was  placed  for  the  construction  of  a  Webb  three- 
cylinder  compound  locomotive.  It  was  built,  brought  to 
the  United  States  and  placed  in  service  between  Philadel- 
phia and  Altoona  and  also  between  Philadelphia  and 
Jersey  City.  The  engine  was  given  every  opportunity  to 
show  as  to  what  it  could  do,  but  the  net  result  was  a  most 
emphatic  demonstration  that  it  was  not  suited  to,  and  could 
not  meet  the  requirements  of  American  service.  It  failed 
entirely  because  it  was  not  suited  to  the  work,  and  not 
because  of  faulty  design  or  workmanship.  Its  workman- 
ship was  excellent  in  every  respect,  but  so  expensive  was 
it  in  coal  consumption  and  maintenance  that  it  would  have 
been  more  profitable  for  the  company  to  have  thrown  it 
upon  the  scrap  heap  immediately  after  its  receipt,  than  to 
have  attempted  to  use  it.  It  was,  however,  run  until  its 
inadaptability  to  the  road  was  proven,  beyond  all  perad- 
venture  when  it  was  sent  to  the  different  shops  so  that 
all  of  the  men  could  see  it,  and  was  then  dismantled. 

Again,  in  1892,  to  further  test  the  compound  locomotive, 
examples  of  this  class  were  purchased  from  the  Baldwin 
Locomotive  Works,  and  Schenectady  Locomotive  Works, 
and  one  of  the  two-cylinder  class  was  also  built  on  the 
Linder  system  from  original  designs  at  Altoona.  But, 
after  the  crucial  trials  and  scrutiny  to  which  they  were 
subjected  it  was  decided  that  none  of  them  were  possessed 
of  sufficient  merit  to  warrant  their  adoption,  so  that  from 
that  time  on  the  designs  were  confined  to  simple  engines. 

Later,  however,  in  1904-,  a  De  Glehn  compound  loco- 
motive was  imported  from  France,  and  again  there  was 


a  failure  to  meet  requirements,  though  the  finish  and 
workmanship  on  the  engine  was  elegant  in  the  extreme. 

Meanwhile,  during  the  whole  period  from  1888  to  1889 
Air.  Ely  was  carefully  watching  the  work  and  the  road 
was  experimenting  with  compound  locomotives,  for  in 
1892  he  expressed  the  opinion  that  in  the  system  lay  the 
probable  reduction  in  the  cost  of  locomotive  operation. 
But  despite  their  tests  or  possibly  because  of  them,  none 
of  the  reports  received  convinced  Mr.  Ely  or  his  advisers 
that  it  would  be  an  economical  success  under  the  exceed- 
ingly varying  and  trying  conditions  to  which  it  must  be 
subjected  on  the  Pennsylvania  Railroad. 

At  the  same  time  there  were  a  number  of  roads  that 
were  equipping  themselves  very  completely  with  compound 
locomotives  and  w^ere  reporting  most  favorable  results  in 
coal  saving  and  general  maintenance  expenses.  It 
naturally  followed  that  the  attitude  of  Mr.  Ely  and  his 
road,  was  subjected  to  very  severe  and  adverse  criticism, 
mainly  on  the  ground  of  being  non-progressive  and  too 
conservative.  Whereas  the  facts  were  that  the  compound 
locomotive  would  have  been  only  too  eagerlv  adopted,  had 
Mr.  Ely  and  his  associates  been  able  to  convince  them- 
selves that  the  machine  was  of  value.  They  had  made 
their  investigations  before  adopting  while  other  roads  had 
been  content  to  take  the  representations  of  the  manufac- 
turers, who,  while  undoubtedlv  perfectly  honest  and  sincere 
in  all  that  they  said,  had  not  carried  on  tests  of  sufficient 
length  and  thoroughness  to  really  know. 

But  the  compound  locomotive,  as  introduced  in  this 
country  was  a  competitive  enterprise.  Each  manufacturer 
had  his  own  design  to  exploit  and  used  it  as  a  means  of 
making  sales.  But  immediately  upon  the  consolidation 
of  a  number  of  the  builders,  the  compound  locomotive 
exploitation  ceased,  and  they  gradually  went  out  of  exist- 
ance  except  in  special  cases,  thus  finally  corroborating, 
by  practice,  the  position  that  has  been  assumed  on  the 
Pennsylvania. 

At  times  the  pressure  to  adopt  the  compound  locomo- 
tive was  very  great  and  a  single  case  in  point  will  serve 
to  illustrate  the  situation.  Air.  F.  D.  Casanave  was  super- 
intendent of  motive  power  at  Altoona  during  the  con- 
troversy and  was  offered,  and  accepted  the  position  of 
superintendent  of  motive  power  of  the  Baltimore  &  Ohio. 
A  few  weeks  before  he  left  the  Pennsylvania  he  sent  some 
members  of  his  staff  to  the  Baltimore  &:  Ohio  to  inquire 
into  the  service  rendered  by  the  compound  locomotives, 
because  of  the  pressure  that  was  being  brought  to  bear  to 
purchase  some  for  the  Pennsylvania.  They  came  back 
with  verv  favorable  reports.  They  had  not  witnessed  any 
performance  themselves,  but  talked  with  the  men  who 
were  handling  them,  and  it  looked  as  though  the  Altoona 
officials  were  holding  back  too  firmly.  But  Mr.  Casanave 
had  not  been  on  the  Baltimore  &  Ohio  a  week  before  he 
telegraphed  Mr.  Ely  not  to  take  any  action  on  the  report 
of  those  men,  until  he  (Mr.  Ely)  should  hear  from  him 
(  Mr.  Casanave).  He  said  that  they  had  come  away  with 
a  very  wrong  impression,  and  it  shows  how  difficult  it  is 
to  go  to  any  road  that  is  not  investigating  a  thing  critically 
and  get  information  on  which  action  can  be  taken  with 
reliance.  And  Mr.  .Ely's  position,  to  the  end.  was  that  he 
had  never  been  convinced  as  the  result  of  any  investigation 
that  the  compound  locomotive  is  practical  and  economical 
for  American  practice.  It  will  save  some  coal,  but  if  it 
is  charged  with  time  lost,  additional  cost  of  repairs  and 
interest  on  first  cost,  the  balance  will  be  on  the  wrong  side 
of  the  account.  And  this  position  is  not  taken  because  of 
the  failure  of  the  Pennsylvania  Railroad  to  use  the  com- 
pound locomotive,  because  at  the  outset,  the  theoretical 
advantages  of  compounding  appealed  to  him  very  strongly 
and  he  was  enthusiastic  in  the  anticipation  of  its  possi- 
bilities that  never  materialized. 
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In  probably  no  other  issue  connected  with  locomotive 
development  did  Mr,  Ely  exhibit  his  peculiar  mental 
characteristics  more  than  in  his  attitude  toward  the  com- 
pound. I  )i.sposed  to  enthusiastically  endorse  its  application 
from  theoretical  considerations,  he  laid  aside  all  personal 
inclinations  and  allowed  his  judicial  instincts  to  control, 
made  investigations  to  determine  the  tacts  and  when  these 
facts  were  determined  he  stood  by  them  regardless  of  all 
other  influences,  to  have  his  judgment  upheld,  in  the  end. 
li\  the  common  practice  of  other  roads  of  the  country. 

L'p  to  1893,  the  date  at  which  Mr.  Ely  was  appointed 
Chief  of  Motive  Power,  the  heaviest  locomotive  built  by 
the  road  was  a  consolidation,  the  HSsb,  weighing  empty 
223,000  lbs.,  of  which  194,000  lbs.  were  upon  the  driving 
wheels.  This  engine  had  cylinders  24  inches  in  diameter 
with  a  piston  stroke  of  28  in.  For  passenger  service  the 
heaviest  locomotive  was  a  Pacific  (K2-9s)  tvpe  weighing 
280,600  lbs.  empty,  of  which  161,400  lbs.  was  upon  the 
driving  wheels,  or  26,900  lbs.  on  each  wheel.  To  compare 
this  with  the  weight  of  about  81.000  lbs.  for  freight  and 
passenger  in  1874,  vividly  presents  the  locomotive  de- 
velopment that  had  taken  place  during  the  administrative 
life  of  a  single  official. 

Closely  affiliated  with  the  development  of  the  motive 
power  of  the  line,  though  quite  distinct  from  that  of  the 
steam  locomotive,  is  that  of  the  electric  motor.  In  this, 
Mr.  Ely  was  an  experimenter  and  investigator,  not  a  pro- 
motor  or  designer.  It  was  in  1889  that  the  Pennsylvania 
Railroad  became  interested  in  electricity  as  a  means  of 
transportation.  The  first  action  taken  was  the  equipment 
of  the  Atlantic  City  street  cars  with  electric  motors,  and 
so  unprepared  were  the  electric  companies  of  that  date 
to  furnish  equipment,  that  it  was  necessary  to  wait  a  month 
before  the  old  Edison  Company  at  Schenectady  could 
develope  a  motor  which  they  were  willing  to  deliver.  This 
was  long  before  Mr.  Westinghouse  had  anything  to  do 
with  the  subject.  And  even  when  they  did  come,  the 
trucks  that  were  delivered  with  the  motors  were  about  as 
badly  designed  as  anything  mechanical  could  be.  They 
had  been  made  by  an  electrician,  not  by  a  railroad  men, 
and  one  who  knew  but  little  of  mechanics. 

Then  came  the  agitation  for  the  construction  of  a  new 
and  electric  line  from  Camden  to  Atlantic  City  by  interests 


opposed  to  those  of  the  Pennsylvania  Railroad.     Thi 

to  active  work  on  the  part  of  the  railroad  and  Mi 
and  his  associates  were  instructed  to  investigate  and  see 
what  could  lie  done.  It  was  for  that  reason  that  the  ex- 
perimental line  between  Mt.  Holly  and  Burlington,  X'ew 
Jersey,  was  equipped  for  electric  traction,  the  work  being 
done  i>\  the  Westinghouse  Company.  One  object  was  to 
ascertain  the  speeds  that  could  be  obtained  and  similar 
data.  That  was  in  1895,  and  coincident  with,  or  a  few 
months  prior  to  the  opening  of  the  first  line  by  the  New 
York,  New  Hav«n  &  Hartford  Railroad  at  \Tantasket 
Beach.  The  first  printed  schedule  of  electric  train  opera- 
tion, was,  however,  probably  issued  by  the  Pennsylvania. 

The  traffic  was  very  light  between  Mt.  Holly  and 
Burlington  and  there  was  really  nothing  into  which  it 
could  be  developed.  So,  after  operating  it  for  a  few  years, 
it  was  abandoned.  It  was  really  purely  an  experimental 
line.  Eveli  the  air  brake  that  was  used  on  the  cars  had 
to  be  developed  for  them  and  it  was  necessary  to  wait  for 
months  for  its  delivery. 

Then  the  outside  development  of  electric  traction  went 
on  with  leaps  and  bounds  to  return  to  the  Pennsylvania 
in  the  electrification  of  the  line  to  Atlantic  City  and  of  the 
great  terminal  in  New  York  City. 

Aside  from  the  question  directly  connected  with  the 
locomotive  and  its  development  as  a  machine  of  greatly 
increased  unit  capacity,  there  were  innumerable  questions 
of  detail  constantly  arising  arid  upon  which  decisions  had 
to  be  rendered  by  the  mechanical  department  of  the  rail- 
road. 

These  involved  not  only  the  form  of  the  details  but  the 
materials  of  which  they  were  made.  The  quality  of  the 
steel  and  iron  to  be  used ;  the  character  of  the  boiler 
lagging,  the  introduction  and  use  of  steel  castings,  the 
various  attachments  and  cab  fixtures  that  go  to  make  up 
the  complete  locomotive,  all  of  which  the  superintendent 
of  motive  power  is  responsible  for  and  upon  which  he 
must  pass  before  they  can  be  used. 

In  all  of  this  work,  the  same  judgment  was  exercised 
that  had  been  put  into  more  weighty  affairs,  with  the 
result  that  the  stamp  of  the  simplicity  and  beauty  of 
design  of  the  Pennsylvania  locomotive  has  left  its  imprint 
on  the  work  of  all  American  designers. 


Snap  Shots — By  the  Wanderer 


The  railroad  was  in  the  market  for  something.  It 
may  have  been  locomotives.  It  may  have  been  cars. 
It  may  have  been  shop  tools.  All  that  is  neither  here 
nor  there,  nor  your  business  nor  mine. 

Two  firms  were  bidding  for  a  specialty.  Both  were 
financially  substantial.  One  was  an  old  timer  at  that 
specialty.  Had  been  in  at  its  birth  as  it  were.  Had 
nursed  it  through  all  the  weaknesses  of  babyhood  and 
seen  it  developed  into  a  strong  and  vigorous  manhood. 
It  was  a  firm  who  knew  the  game  from  the  ground  up. 
It  knew  all  that  was  required  in  the  way  of  metal  and 
workmanship  in  order  to  get  results  and  it  was  faith- 
fully using  all  of  its  knowledge  for  the  benefit  of  its 
customers  and  its  own   reputation. 

When  all  this  had  been  accomplished  and  the  market 
had  been  established,  firm  No.  2  seeing  a  fine  chance 
to  share  in  the  harvest  of  a  good  thing  started  in  as  a 
competitor.  Position  and  influence  and  money  gave 
them  a  good  start,  but  somehow  they  did  not  quite 
have  the  "know  how."  Their  goods  looked  exactly- 
like  those  of  No.  1,  but  in  wear  and  tear  and  service 


they  did  not  stand  the  racket  as  well.  There  was 
something  lacking.  Something  the  customers  could 
not  quite  tell  what.     But  something. 

The  story  goes  that  when  Beau  Brummel  was  at  the 
height  of  his  career  as  the  leading  dandy  of  London 
he  mortally  offended  the  Prince  of  Wales,  who  es- 
sayed something-  in  the  dandy  line  himself,  by  inquir- 
ing of  a  mutual  acquaintance  in  quite  audible  tones : 
"And  who  is  your  fat  friend?" 

From  which  time  on  there  w-as  a  sartorial  war  to  the 
knife  between  the  two. 

Brummel  appeared  in  cravats  of  marvelous  delicacy 
of  texture  and  fluffiness,  the  admiration  and  envy  of 
all  of  London's  clubdom.  The  Prince  strove  in  vain 
to  copy,  to  learn  the  secret,  but  to  no  avail.  His  neck- 
wear was  as  nothing  to  that  of  Brummel's. 

Then  came  the  fall  and  Brummel  in  disgrace  and 
poverty  sent  one  laconic  note  to  his  former  rival : 
"Starch  is  the  man." 

It  probably  is  not  starch,  but  it  may  be  something 
equally    insignificant    that    marks    the    difference    be- 
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tween  the  products  of  No.  1  and  No.  2.  At  any  rate 
it  is  there. 

Realizing  that  something  was  wrong,  No.  2  tried 
various  means  of  getting  trade.  It  cut  the  price.  It 
offered  No.  1  to  stay  out  of  certain  territory  and  give 
it,  oh,  ever  so  big  a  percentage  of  all  of  the  business 
of  the  country,  if  they  would  raise  prices.  But,  no. 
No.  1  went  externally,  serenely,  but  inwardly  angrily 
on  its  way. 

Now,  when  the  officials  who  had  the  decision  to 
make  on  those  locomotives  or  cars  .or  shop  tools,  we 
don't  know  which,  came  to  the  final  vote  on  the  mat- 
ter, it  was  a  case  of  low  price  against  high  "know 
how."  And  as  they  were  responsible  for  maintenance 
and  all  the  little  elements  of  what  we  call  safety,  they 
voted  for  the  "know  how." 

There  is  an  ethical  side  to  this  true  story  that  the 
business-is-business  man  usually  overlooks.  Aside 
from  patent  rights,  it  has  always  seemed  to  me  that 
the  "laborer  is  worthy  of  his  hire."  And  that  a  con- 
cern who  has  developed  something  out  of  nothing, 
that  is,  made  a  market  for  an  article  that  did  not 
exist  before  they  created  it,  is  entitled  to  a  free  field 
and  no  competition,  so  long  as  they  do  not  abuse 
their  monopoly.  And  that  others  who  force  them- 
selves into  a  market  in  which  they  took  no  part  in 
the  making,  are — well  in  the  animal  world  they  are 
called  jackals.  This  may  be  poor  business,  but  surely 
it  has  some  ethical  merit. 


But,  after  all,  isn't  a  manufacturer's  "know  how." 
or  conscience  worth  paying  for?  That  is  really  what 
you  do  when  you  engage  a  doctor  or  lawyer  or  en- 
gineer or  anyone  for  a  responsible  position.  Little 
Buttercup  sang  many  years  ago: 

"Things  are  not  always  what  they  seem. 
Skimmed   milk   masquerades   as   cream." 

Certainly  nothing  can  be  truer  than  that  in  the 
machinery  and  tool  line.  It  is  so  easy  to  put  on  a 
finish  that  looks  "just  as  good,"  but  isn't.  Bearings 
whose  workmanship  has  been  scamped  have  a  way  of 
running  hot,  and  machine  tools  that  are  not  most 
carefully  made  cannot  be  relied  upon  to  turn  out  good 
work.  Yet  I  have  seen  German  imitations  of  high 
grade  American  tools  impossible  to  distinguish  from 
the  originals  by  merely  looking  at  them.  It  was  a 
case   of   skimmed  milk  and   cream   again. 

There  is  this  to  be  said  in  favor  of  the  makers  of 
cheap  imitations :  "They  know  not  what  they  do." 
Literally  that  is  true. 

I  have  known  an  imitating  lathe  maker,  who  really 
thought  that  his  product  was  as  good  as  the  thing  he 
was  imitating  and  insisted  that  the  higher  price  asked 
for  that  original  was  nothing  more  nor  less  than  a 
bonus  paid  for  a  firm  name  and  reputation.  He  was 
incapable  of  understanding  the  value  of  a  "know 
how,"  and  not  well  enough  versed  in  his  own  business 
to  know  that  he  did  not  know  and  that  he  did  not 
have  the  "know  how"  to  turn  out  a  high  class  article. 

Bargain  counter  machines  are  usually  expensive  in 
the  end. 


Yet  what  in  the  ultimate  analysis   is   to  be  done? 
That  is  in  some  cases.     Take   this  for  example: 


A  railroad  was  anxious  to  use  the  best  and  most 
suitable  material  for  a  certain  piece  of  work.  For  a 
number  of  years  it  had  bought  and  specified  a  par- 
ticular brand  of  metal.  It  limited  the  purchasing 
agent  and  the  manufacturer  and  permitted  them  no 
latitude. 

Then  comes  the  manufacturer  of  another  brand, 
asking  for  consideration,  so  it  was  decided  to  investi- 
gate. Straightaway  the  manufacturer  of  the  brand 
that  had  been  specified  for  so  long  a  time,  rises  to  the 
occasion  and  says  that  he  makes  something  better 
suited  to  the  work  in  hand  than  the  brand  used.  So 
an  investigation  was  made,  in  the  course  of  which  it 
developed  that  not  only  was  the  recommended  brand 
of  the  old  manufacturer  better  but  so  also  was  that  of 
the  newcomer. 

Then,  in  order  to  secure  a  competition  in  prices,  a 
specification  was  drawn,  and  a  number  of  parties  were 
asked  for  bids. 

Now  comes  the  purchasing  agent  who  knows  noth- 
ing of  material,  but  does  know  prices.  He  has  the 
specifications.  Meet  the  specifications  though  your 
metal  be  of  the  pot  variety,  and  the  order  is  yours  if 
your  price   is  the  lowest. 

The  specifications  will  protect  the  railroad  against 
material  that  is  positively  unsuited  for  the  work,  but 
they  will  not  secure  that  best  suited. 

The  cook  of  a  certain  celebrated  hostelry,  concocted, 
a  great  many  years  ago.  a  very  dainty  roll.  For  years 
the  secret  of  its  preparation  was  guarded  and  mean- 
while it  gave  an  added  reputation  to  its  source.  Every 
cook  knew  that  it  must  contain  proportions  of  flour 
and  milk  and  butter  and  other  things,  but  as  to  just 
how  they  were  mixed  in  order  to  secure  the  results 
they  were  long  in  finding  out. 

Any  metallurgical  chemist  can  take  any  metal  and. 
by  careful  analysis,  tell  of  what  it  is  composed.  But 
it  is  quite  another  thing  to  tell  how  those  ingredients 
or  impurities  are  put  together  and  how  treated. 

So  with  the  case  in  hand.  We  all  know  that  one 
brand  would  stand  up  to  its  work  better  than  any 
other.  That  it  would  outlast  any  of  its  competitors. 
It  would  meet  the  specifications,  and  so  would  the 
others.  It  was  beyond  the  ken  of  the  officials  to  com- 
pile specifications  that  would  admit  this  and  exclude 
the  others.  Indeed  they  did  not  want  to  exclude  com- 
petition. There  was  no  known  test,  which  it  was 
feasible  to  make,  that  would  set  forth  the  virtues  of 
this  particular  metal.  Yet  we  all  knew  that,  in  the 
long  run,  taken  day  in  and  day  out  under  the  exigen- 
cies of  hard  service,  that  this  particular  brand  was  the 
best. 

But  its  price  was  high  and  other  brands  could  meet 
the  specifications,  and  so  the  purchasing  agent  turned 
it  down. 

Evidently  the  only  way  out  <>t"  Mich  a  dilemma  is  to 
either  ignore  the  best  and  tie  up  to  specifications,  or 
specify  the  best  brand,  discard  competition  and  pay 
the  price  to  the  man  who  has  the  "know  how"  tucked 
away  in  the  back  of  his  brain. 

There  is  also  this  about  it,  that  the  man  with  the 
"know  how"  is  usually  proud  of  it  and  rather  careful 
that  his  acts  and  products  shall  be  up  to  the  standard 
of  his  best.  So  that  he  is  likely  to  be  far  more  depend- 
able, and  apt  to  hold  to  the  high  standards  which  he 
has  established  than  is  the  man  who  has  never  estab- 
lished high  standards,  and  whose  "know  how"  is  a 
little    wobbly. 

The  moral  of  all  of  which  is  that,  if  you  want  the 
best,  be  willing  to  pay  for  the  "know  how"  and  don't 
grumble  about  or  Stick  at  the  price. 


Shop  Kinks 


Some    Tools    and    Devices    in    Use    on    the    Delaware    &    Hudson,    Chesapeake    &    Ohio,    and    Erie 

Railroads    That    Facilitate    Shop    Work 


Valve   Setting   Machine 

The  interest  in  this  machine  lies  in  the  gear  l>"\. 
The  machine  itself,  that  is.  the  roller  portion  on  which 
the  wheels  rest  and  by  which  they  are  turned,  consists 
-of  the  usual  set  of  four  rollers  mounted  in  a  frame 
that  rests  on  the  rails,  and  which  may  be  drawn  to- 
gether by  screws  so  that  the  wheels  are  lifted  clear  of 
rails. 

Instead  of  the  old  hand-operated  lever,  an  electric 
or  air  motor  has  been  substituted  as  a  driver,  and  this 
necessitates  a  gear  box  for  reversing  the  motion  or 
reducing  the  speed  of  rotation.     Where  a  single  direc- 
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Valve    Gear    Setting    Machine 

tion  motor  is  used,  the  gear  box  having  beveled  gears 
may  be  used. 

In  this  the  shank  carrying  the  beveled  pinion  A  is 
connected  with  the  motor.  Running  at  right  angles 
to  this  shank  is  a  shaft  carrying  two  beveled  years  and 
a  long  spur  pinion  B.     At  the  outer  end  of  the  shaft, 


throwing  one  or  the  other  of  the  beveled  gears  into 
mesh  with  the  pinion  and  so  reversing  the  motion  of 
the  .-halt  itself. 

The  spur  pinion  B  C  with  the  long  face  is  always  in 
mesh  with  the  spur  gear  D  which  is  keyed  to  the  driv- 
ing roller  shaft,  and  the  face  of  this  is  narrow  enough 
to  permit  the  shifting  of  the  pinion  B  without  inter- 
ference or  striking  the  beveled  gears. 

Where  a  reversing  motor  is  available  it  is  simply 
necessary  to  have  a  train  of  gears  in  the  box  that  will 
make  a  suitable  reduction  of  the  rate  of  rotation.  A 
gear  box  containing  such  a  train  of  gears  is  shown. 
In  this  the  main  shaft  .terminates  in  a  No.  5  Morse 
taper  spindle  and  carries  a  pinion  3  in.  in  diameter 
having  16  teeth,  this  meshes  with  a  gear  on  the  inter- 
mediate shaft  which  is  6%  in.  in  diameter  and  has  36 
teeth.  On  the  same  shaft  is  keyed  a  pinion  similar 
to  the  first  driving  pinion,  and  this  meshes  with  a  gear 
7y2  in.  in  diameter  having  40  teeth  on  the  roller  shaft. 
This  divides  the  speed  of  the  motor  by  5^,  which  is 
the  ratio  of  the  relative  speeds  of  the  motor  and  roller. 

The  gears  have  a  face  of  1  15-16  in.  and  are  housed 
in  a  substantial  cast  iron  box  \)  i  in.  thick.  At  one  end 
an  L-shaped  piece  of  steel  plate  7  in.  wide  is  bolted  by 
which  the  housing  may  be  fastened  to  the  floor. 

Driver  for  Driving  Wheel  Lathe 

This  very  simple  driver,  which  is  intended  to  be 
bolted  to  the  face  plate  of  a  driving  wheel  lathe,  is  one 
which  is  in  use  in  the  shops  of  the  Delaware  &  Hudson 
Co.  at  Watervliet,  N.  Y. 

Three  or  four  of  these  drivers  are  bolted  to  each 
face  plate  at  equal  angular  intervals  apart  and  in  line 
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Gear   Box  for  Valve  Setting   Machine 

at  one  end,  there  is  a  collar  forming  a  groove  in  which 
the  reverse  lever  C  sets  and  by  which  the  shaft  may 
be  given  a  travel  in  the  direction  of  its  axis,  thus 


Driving  Wheel   Lathe   Drivers 

with  the  tire.  The  body  A  is  finished  on  its  face  and 
bolted  securely  in  place  by  two  \Yi  in.  diameter  bolts. 
It  is  of  a  general  L-shaped  and,  in  the  leg  of  the  L, 
there  is  a  slot  in  which  the  driver  dog  B  is  inserted. 
This  is  of  4J4  in.  by  %  in.  steel  serrated  on  its  bearing 
face  and  hardened  so  that  it  will  cut  into  the  metal 
of  the  wheel.  It  is  forced  out  against  the  wheel  by 
the  head  of  the  stud  C  which  is  screwed  into  the  body 
and  can  be  backed  out  against  the  dog.  The  slight 
amount  of  play  which  the  dog  has  in  the  slot  allows 
it   to   dig  into  the   metal   of   the   wheel    as    the   driving 
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stress   is   put  upon  it  by  the   cut,   and   thus  hold  it  se- 
curely without  turning. 

The  lug  D  fits  into  one  of  the  radial  slots  in  the  face 
plate  and  serves  to  take  the  shearing  stresses  off  from 
the  bolts  by  which  the  driver  is  held  in  place. 

Pneumatic  Press  for  Straightening  Parts  of  Steel  Cars 

The  steel  car  has  so  come  into  its  own  that  facilities 
for  effecting  repairs  have  been  developed  on  the  ma- 
jority of  the  railroads.  What  has  been  done  has  usu- 
ally been  dictated  bv  immediate  necessities  and  per- 
sonal experience. 

At  the  Richmond  shops  of  the  Chesapeake  &  Ohio 
Railway  they  have  built  a  powerful  pneumatic  press 
for  straightening  the  parts  of  these  cars. 
It  is  entirely  self-contained,  so  that,  as 
far  as  its  operation  is  concerned,  it  is 
independent  of  any  foundation  upon 
which  it  may  be  placed.  The  base  and 
top  pieces  A  A  are  of  cast  iron  made 
from  the  same  pattern,  and  are  tied  to- 
gether by  four  bolts  each  2j4  in.  in 
diameter  passing  through  a  correspond- 
ing number  of  separator  castings  B. 

The  tables  of  the  pieces  A  are  finished 
on  the  flat  as  are  the  ends  of  the  separa- 
tor castings.  The  pieces  A  have  a 
total  width  of  3  ft.  &/>  in.  with  a  round- 
out  of  2^8  iii.  at  each  corner  to  take  the 
end  of  the  separators.  The  tables  are 
3  in.  thick  on  the  flat  and  are  stiffened 
by  three  ribs,  as  shown  by  the  end  ele- 
vation, each  2y2  in.  thick  and  12J4  in. 
deep. 

The  separators  are  7J4  in-  outside 
diameter  and  5-)4  in.  on  the  inside,  and 
are  7  ft.  3  in.  long. 

The  cylinder  is  a  simple  iron  casting 
of  20  in.  internal  diameter  and  is  bolted 


The  piston  rod  is  5  in.  in  diameter  and  is  keyed  to 
the  head  with  a  ^  in.  by  2  in.  key.  It  is  turned  to  3j4 
in.  in  diameter  for  the  fit  to  the  piston  and  is  rivetted 
over;  sufficient  material  being  left  for  this  purpose  on 
the  end. 

The  piston  is  of  cast  iron  and  consists  of  a   plain 
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Straightening 


to  the  upper  cross  piece  A,  whose  bottom  face  forms  its 
head,  by  thirteen  Y+  in.  studs.  The  lower  end  of  the 
cylinder  is  closed  with  a  plain  head  fitted  with  the  usual 
stuffing  box  to  hold  the  packing. 


Pneumatic   Press  for  Straightening   the   Parts  of  Steel   Cars 


flat  disc  1J/2  in.  thick  with  a  boss  on  each  side  at  the 
center.  On  one  side  it  is  8  in.  in  diameter  and  \l/2  in. 
high  and  on  the  other  side  it  is  51  2  in.  in  diameter  and 
2^4  i°-  high,  thus  forming  a  total  length  of  seat  for 
the  piston  rod  of  5^8  in. 

The  piston  is  packed  with  two  cup  leather  packing 
rings  held  in  place,  as  shown,  by  bull  rings  on  either 
side  of  the  piston  disc,  and  forced  out  against  the  walls 
of  the  cylinder  by  spring  rings. 

The  operation  of  the  press  is  effected  by  two  1J4  in. 
cut-out  cocks  whose  handles  are  coupled  together  by 
a  link  to  which  an  operating  handle  C  is  attached. 

Compressed  air  from  the  source  of  supply  is  led  to 
a  tee  between  the  two  cocks  by  way  of  the  pipe  D. 
Pipes  then  lead  from  the  two  cocks  to  the  inlets 
tapped  in  to  the  top  and  bottom  of  the  cylinder,  re- 
spectively. 

'When  the  handle  C  is  in  the  central  position,  as 
shown  in  the  engraving,  the  flow  of  air  is  cut  off  to 
and  from  both  ends  of  the  cylinder.  If  it  is  moved  in 
one  direction  the  air  is  admitted  to  the  top  of  the  cyl- 
inder and  exhausted  from  the  bottom.  If  it  is  moved 
in  the  opposite  direction  the  reverse  action  takes  place. 

With  a  cylinder  diameter  of  20  in.  and  an  air  pres- 
sure of  60  lbs.  per  sq.  in.,  a  pressure  of  about  18,850 
lbs.  may  be  brought  to  bear  upon  the  work. 

As  the  longitudinal  distance  between  the  centers  of 
the  holding  bolts  is  10  ft.  ?4  in.  and  the  lateral  distance 
3  ft.,  almost  any  part  belonging  to  an  ordinary  car 
may  be  worked  in  the  press,  and  it>  power  is  sufficient 
to  'straighten  any  plate  work  cold  and  the  heavier 
parts  when  heated. 
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The  Land-matic  Die  Head 

The  Landis  Machine  Company,  Waynesboro,  Pa., 
manufacturers  of  thread  cutting  equipment,  have  given 
a  name  to  the  Landis  automatic  die  head  which  is  ap 
plied  to  turret  lathes  and  hand  operated  screw  ma- 
chines. In  the  Euture  this  head  will  be  known  as  the 
Land-Matic  die  head,  A  brief  description  of  which 
Eolli  >\\  s : 

The  chasers  are  supported  on  the  face  of  the  head. 
This  permits  of  easy  access  to  the  chasers  when  it  is 
necessary  to  remove  them  for  grinding  and  changing 
from  one  size  to  another.  It  is  made  of  steel  and  its 
sturdy  construction  insures  a  long  life  of  hard  service. 
The  head  is  applicable  to  practically  all  makes  of 
screw  machines  and  turret  lathes  which  have  suffi- 
cient space  to  swing  heads  of  these  diameters. 

The  head  is  opened  automatically  by  retarding  the 
forward  motion  of  the  carriage  and  is  closed  by  hand. 


New   Land-matic   Die   Head 

It  is  locked  by  the  engagement  of  two  hardened 
cylindrical  lock  pins  in  hardened  bushings.  The 
roughing  and  finishing  cuts  are  obtained  on  the  1}4 
in.,  2  in.  and  3  in.  heads  by  the  movements  of  the  lock 
pin  lever.  When  cutting  threads  in  one  pass,  both 
lock  pins  are  engaged.  When  cutting  threads  in  two 
passes,  both  lock  pins  are  engaged  during  the  first  cut 
and  for  the  second  cut,  one  lock  pin  is  engaged.  This 
is  controlled  by  the  lock  pin  lever. 

The  head  is  adjusted  to  size  by  means  of  an  adjust- 
ing screw  which  engages  the  head  body.  Since  the 
operating,  adjusting  and  closing  rings  remain  in  a 
fixed  position  when  the  head  is  closed,  the  rotating  of 
the  head  body  within  these  rings  gives  the  diameters 
within  the  range  of  the  head.  It  is  graduated  for  all 
sizes  of  bolts,  both  right  and  left  hand,  and  right  hand 
pipe  within  its  range.  To  adjust  the  1J4  m->  2  in.  and 
,3  in.  heads  for  left  hand  threading,  reverse  the  posi- 
tion of  the  lock  pin  lever  in  relation  to  its  position  for 
right  hand  threading. 

The  chaser  holders  and  trunnions  on  the  %  in.  and 
Ys  in.  automatic  heads  are  integral.     The  one  set  of 


chaser  holders  furnished  with  the  head  will  be  Suitable 
ioi  threading  holts  and  pipe  within  its  range.  When 
pitches  and  diameters  other  than  U.  S.,  "V.,"  S.  I., 
Whitworth  and  Briggs  Standards  are  to  be  threaded, 
special  chaser  holders  with  trunnions  integral  will  be 
supplied.  The  chaser  holder  and  trunnion  may  be 
easily  removed  from  the  die  head  by  merely  removing 
the  shank  and  loosening  one  screw.  These  heads  are 
not  equipped  with  roughing  and  finishing  attachments. 
The  chaser  holders  and  trunnions  furnished  with  the 
1J4  hi.,  2  in.  and  3  in.  Automatic  I  tie  Heads  are  sepa- 
rate. Unless  otherwise  specified  the  die  heads  will  be 
furnished  with  right  hand  holt  chaser  holders  for  cut- 
ting U.  S.  Standard  diameters  and  pitches.  If  these 
heads  will  be  required  for  threading  pipe,  for  cutting 
S.  A.  E.  diameters  and  pitches,  or  diameters  and 
pitches  other  than  U.  S.,  "V.,"  S.  I.,  Whitworth  and 
Briggs  standards,  the  proper  chaser  holders  will  be 
supplied.  These  heads  are  equipped  witli  roughing 
and  finishing  attachments.  This  type  of  head  employs 
the  Landis  long  life  chaser.  These  heads  will  be  fur- 
nished with  shanks  to  meet  individual  requirements. 


Security  Low  Water  Alarm 

A  new  low  water  alarm,  differing  in  principle  from 
other  devices  of  this  character,  is  the  Security  Low 
Water  Alarm,  made  by  the  United  States  Metallic 
Packing  Company,  429  North  13th  Street,  Philadelphia. 


The  Security   Low   Water  Alarm 

Security  Low  Water  Alarm  employs  no  fusible 
plugs  of  any  kind.  It  is  actuated  solely  by  the  height 
of  solid  water  over  the  crown  sheet. 

A  cylindrical  buoyant  float  is  secured  to  the  end  of 
a  rocker  arm.  This  rocker  arm  is  pivoted  in  a  bracket 
so  that  the  cylindrical  float  can  rise  and  fall  by  its 
buoyancy  with  variation  in  the  water  level  of  the  loco- 
motive boiler.  The  bracket  which  supports  the  rocker 
arm  is  located  so  that  the  center  of  the  pivots  is  5  in. 
above  the  crown  sheet.  If  the  water  in  the  boiler  is 
more  than  5  in.  above  the  crown  sheet  the  float  is  sub- 
merged, as  it  cannot  rise  above  this  point  due  to  the 
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needle  valve  which  enters  the  whistle  and  makes  a 
joint,  and  which  prevents  the  float  from  rising  at  a 
point  higher  than  5  in.  above  the  crown  sheet.  When 
the  water  in  the  boiler  is  reduced  to  a  height  less  than 
5  in.  above  the  crown  sheet  the  float  resting  on  the 
surface  of  water  will  fall  with  the  water  as  the  level 
in  the  boiler  becomes  lower  and  the  weight  of  the 
float  will  pull  the  needle  valve  away  from  the  seat  in 
the  whistle.  This  sounds  the  warning  calling  the  en- 
gineer's attention  to  the  low  water  condition. 

The  cylindrical  float  which  controls  the  sounding  of 


the  whistle  is  encased  in  a  sheet  iron  baffle  box.  The 
purpose  of  this  baffle  box  is  to  break  up  any  surging 
or  pyramiding  of  the  water  so  that  the  whistle  will 
not  sound  unless  there  is  an  actual  condition  of  low 
water  in  the  boiler. 

Secured  to  the  balance  lever  on  the  opposite  side 
from  the  cylindrical  float  is  a  series  of  plates.  These 
plates  present  the  same  area  of  surface  for  corrosion 
as  the  area  presented  by  the  cylindrical  float  so  that 
any  corrosion  or  scale  formation  will  be  equalized  on 
both  sides  of  the  brackets  in  which  the  device  pivots. 


Gasoline  Train  for  Louisiana  Southern   Railroad 


The  Louisiana  Southern  Railroad  has  put  into  serv- 
ice a  two-car  gasoline  train.  This  train  was  manu- 
factured by  the  Four  Wheel  Drive  Auto  Company  of 
Clintonville,  Wisconsin.  The  train  makes  daily  trips 
between  New  Orleans  and  Shell  Beach,  a  distance  of 
about  40  miles,  and  has  accommodations  to  seat  67 
passengers. 

The  power  plant  is  a  4-cvlinder  T  head  motor  of  42 
H.P.  SAE — 68  on  brake  test.  The  bore  of  the  motor 
is  5.1  in.  with  a  stroke  of  5.5  in.  An  Eisemann  high 
tension   magneto   with   impulse   starter   furnishes  the 


braking  system.  Cast  iron  shoe  brakes  are  used  on 
each  wheel  of  the  power  unit  and  trailer,  there  being 
one  brake  shoe  for  each  wheel.  A  Westinghouse  air 
brake  system  is  provided  to  operate  these  brake  shoes 
and  to  provide  air,  a  Westinghouse  air  compressor  is 
installed  at  the  rear  of  the  transmission.  This  air  compres- 
sor is  of  10  cu.  ft.  per  minute  capacity  and  is  controlled  by 
an  automatic  governor. 

For  starting:  and  on  steep  grades  one  sand  box  is- 
placed  on  the  rear  of  each  rear  wheel  and  the  front 
of  each  front  wheel  of  the  power  unit.     The  flow  of 


Two-Car    Gasoline    Motor    Train    on    the    Louisiana    Southern    Railroad 


ignition.  The  carburetor  is  a  Stromberg  plain  tube. 
A  30-gallon  tank  mounted  on  the  side  of  the  chassis 
carries  the  gasoline  supply.  The  gasoline  is  fed  by 
air  pressure ;  the  air  pressure  being  applied  through 
the  reducer  valve  from  the  air  brake  system.  The 
transmission  is  of  the  jaw  clutch  type  with  gears  al- 
ways in  mesh.  There  are  four  speeds  forward  and 
four  speeds  reverse. 

One  of  the  special  features  is  the  four  wheel  drive 
principle.  The  weight  of  the  tractor  unit  is  equally 
distributed  to  the  four  driving  wheels  of  the  tractor 
unit,  thus  furnishing  that  great  amount  of  traction 
that  is  required  for  starting  and  for  negotiating 
grades. 

The  springs  are  54  inches  long  2J4  inches  wide  and 
made  of  chrome  silicon  manganese  steel  heat  treated. 
Four  of  the  springs  being  used  on  the  chassis  of  the 
power  unit  and  trailer.  These  springs  are  connected 
to  the  chassis  frame  with  double  swing  shackles  which 
allows  the  chassis  to  swing  slightly  sidewise.  thus 
cushioning  the  side  impacts  against  the  rail  and  im- 
proving the  riding  qualities  of  the  car.  The  action  of 
these  shackles  is  very  similar  to  that  of  the  swinging 
bolster  used  in  railroad  cars.  The  axles  are  held  in 
place  and  alignment  by  radius  rods.  By  the  adjust- 
ment of  these  radius  rods  the  wheels  can  be  brought 
into  perfect  alignment. 

Another  special  feature  of  the  gasoline  train  is  the 


the  sand  from  these  boxes  is  governed  by  an  air  valve 
at  the  driver's  seat.  Air  is  provided  for  the  operation 
of  these  sanders  by  the  air  brake  system. 

To  facilitate  switching  from  one  division  to  an- 
other standard  MCB  couplers  are  installed  both  at  the 
front  and  the  rear  of  both  cars. 

A  two  unit  starting  and  lighting  system  is  furnished 
consisting  of  a  starting  motor  which  operates  on  the 
fly  wheel  of  the  engine  through  a  Bendix  drive.  A  270 
Watt  generator  and  a  225  ampere  hour  storage  bat- 
tery.    The  voltage  of  this  system  is  12  volts. 

The  train  is  divided  into  three  compartments — the 
passenger  compartment,  the  smoking  section  and  the 
motorman's  and  baggage  compartment.  The  trailer 
coach,  which  is  used  wholly  for  passengers,  will  com- 
fortably accommodate  40  passengers ;  the  smoking 
section  will  seat  16  people  and  the  baggage  compart- 
ment has  auxiliary  seats  for  11  passengers. 

The  length  of  the  bodies  is  approximately  26  ft. 
The  height  inside  from  top  of  floor  to  ceiling  is  6  ft. 
8  in.  The  bodies  are  of  wood  construction.  The  roof 
is  plain  arched,  extending  the  full  length  of  body. 
The  material  is  of  tongued  and  grooved  poplar  cov- 
ered with  No.  8  canvas  bedded  in  white  lead.  The 
windows  are  of  the  double  sash  type  with  the  top  • 
sash  stationary  and  continuous  with  the  lower  sash 
to  raise.  The  inside  of  the  cars  are  finished  in  cherry 
stained  mahogany. 
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Notes  on  Domestic  Railroads 

Locomotives 

The  New  York  I  entral  Railroad  has  ordered  61  Mikado  type 
locomotives  from  the  American  Locomotive  Company  and  40 
Mikado  type  locomotives  from  the   Lima   Locomotive  Works. 

I  he  Southern  Railway  is  reported  to  be  inquiring  tor  25 
locomoth  es. 

["he  Canadian  National  Railways  has  ordered  from  the 
Montreal  Locomotive  Works,  Ltd.,  30  Mikado  type,  15  Moun- 
tain type  and  5  Santa   Fe  type. 

The  Indiana  Harbor  Belt  Railroad  is  reported  to  be  inquir- 
ing for  10  Mikado  type  locomotives. 

The  Maine  Central  Railroad  has  ordered  6  Mikado  type  and 
2  Pacific  type  locomotives  from  the  American  Locomotive 
Company. 

The  Louisville  iV  Nashville  Railroad  is  inquiring  for  18 
Mikado  type,  6  Pacific  and  6  switching  type  locomotives. 

The  Maine  Central  Railroad  has  ordered  6  Mikado  type 
and  2  Pacific  type  locomotives  from  the  American  Locomo- 
tive Company. 

The  International-Great  Northern  Railroad  has  ordered  6 
Mikado  type  locomotives  from  the  Baldwin  Locomotive 
Works. 

The  Lincoln  Sand  &  Gravel  Company  of  Chicago  has 
ordered  one  switching  type  locomotive  from  the  Baldwin 
Locomotive   Works. 

The  Pittsburgh  &  West  Virginia  Railway  is  reported  to  be 
inquiring   for  one    Mikado  type   locomotive. 

The  Cleveland.  Cincinnati,  Chicago  &  St.  Louis  Railway  is 
preparing  preliminary  plans  covering  the  construction  of  a 
brick  and  concrete  engine   terminal  at   Cincinnati,   Ohio. 

The  Atchison,  Topeka.  &  Santa  Fe  Railway  is  reported  to 
be  planning  the  construction  of  car  and  locomotive  shops  and 
other  facilities  at  Cleburne.  Texas,  at  estimated  cost  of 
$3,000,000. 

The  Norfolk  &  Western  Railway  is  preparing  plans  cov- 
ering the  construction  of  machine  shop  at  Portsmouth,  Ohio. 

The  Louisville  &  Nashville  Railroad  is  reported  to  be  plan- 
ning the  construction  of  additional  yards,  roundhouse,  car 
and  locomotive   repair  shops  at   New  Orleans,  La. 

The  Atlantic  Coast  Line  Railroad  has  awarded  contracts 
for  the  erection  of  additional  shops  at  Montgomery,  Ala. 
This  includes  the  replacement  of  shops  recently  destroyed  by 
lire,  and  the  erection  of  a  car  shop,  engine  shop,  roundhouse 
and  other  buildings. 

The  Missouri,  Kansas  &  Texas  Railway  is  planning  the 
construction  of  a  one-story  brick  and  steel  freight  car  repair 
shop,  at  Denison,  Texas,  estimated  to  cost  $180,000. 

The  Texas  &  New  Orleans  Railway  has  purchased  32  acres 
of  land  at  Jacksonville,  Texas,  at  a  cost  of  $16,000,  and  will 
construct  thereon  repair  shops,  roundhou'ses  and  yard  facilities. 

The  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Railway 
plans  an  addition  to  its  roundhouse  at  Sharonville,  Ohio,  at 
an  estimated  cost  of  $100,000. 

The  Philadelphia  Slag  Company  has  ordered  one  switching 
type  locomotive   from  the   Baldwin   Locomotive   Works. 

The  Detroit,  Toledo  &  Ironton  Railroad  is  inquiring  for 
4  switching  type   locomotives. 

The  Charcoal  Iron  Company  has  ordered  one  Mogul  type 
locomotive  from  the   Baldwin  Locomotive  Works. 

The  Tatuem  Lumber  Company  has  ordered  one  Mikado 
type   locomotive   from  the    Baldwin   Locomotive   Works. 

The  Diamond  &  Calder  Railway  has  ordered  one  Shay  type 
locomotive  from  the  Lima  Locomotive  Works. 

The  Union  Pacific  Railroad  is  reported  to  be  in  the  market 
for  25  locomotives. 

The  Cia.  Mogyana  de  Estrados  de  Ferro,  Brazil,  has  or- 
dered 6  Mikado  type  and  2  Pacific  type  locomotives  from  the 
American   Locomotive   Company. 

The  Union  Railroad  has  ordered  2  switching  type  loco- 
motives from  the  American  Locomotive  Company. 

The  New  York  Central  Railroad  has  placed  an  order  for 
35  switchers  with  the  American  Locomotive  Company  and 
for  the  same  number  with  the  Lima  Locomotive  Works. 

The  Illinois  Central  Railroad  is  reported  to  be  inquiring 
for    10   locomotives. 

The  New  York,  Chicago  &  St.  Louis  Railroad  is  reported 
to  be  inquiring  for  20  locomotives.  10  Mikado  and  10  switch- 
ing type   locomotives. 

The  Atlantic  Coast  Line  Railway  is  reported  to  be  in- 
quiring for  25  locomotives. 

The  Florida  East  Coast  Railway  is  reported  to  be  inquiring 
for  25  locomotives. 


The    S<  .lb. p. ii  d     \ii     Line    Railwav    is    i-  >    be    inquiring 

for  30   lcieomotiv  es. 

Mi.  Chicago,  Rock  Island  iS.  Pacific  Railway  is  reported  to 
be  inquiring  for  lo  locomotives. 

The  Rridgton  &  Saco  River  Railway  has  placed  an  order 
for  one  locomotive  with  the   Baldwin   Locomotive  Works. 

The  Meadowfield  Lumber  I  ompany  of  Pennsylvania  is  in 
tin    market  for  2  locomotives. 

Freight  Cars 

The  Louisville  &  Nashville  Railroad  is  inquiring  for  1,650 
single  sheathed  box  ears,  1,000  single  sheathed  automobih 
cars,  1,100  composite  drop  bottom  gondola  cars,  1,100  steel 
drop  bottom  gondola  cars  and   150  steel  underframe  flat  cars. 

The  Delaware,  Lackawanna  &  Western  Railroad  contem- 
plates buying  500  automobile  cars. 

The  Denver  &  Rio  Grande  Western  Railroad  is  inquiring 
for  500,  40-ton  automobile  cars. 

The  Norfolk  &  Western  Railway  has  ordered  1,000  cars 
from  the  Standard  Steel  Car  Company  and  1,000  cars  from 
the   Bethlehem   Steel  Company. 

The  Central  of  Georgia  Railway  contemplates  having  re- 
pairs made  to  100  steel  undcrframes. 

The  Union  Railroad  is  inquiring  for  1,000  hopper  cars  of 
55-tons   capacity. 

The  Missouri  Pacific  Railroad  is  inquiring  for  1,000  single 
sheathed    automobile    cars. 

The  Atchison,  Topeka  &  Santa  Fe  Railway  has  ordered  500' 
gondola  cars  from  the  American  Car  &  Foundry  Company, 
and  1,000  box  cars  and  500  automobile  cars  from  the  Pullman 
Company. 

The  Pennsylvania  Railroad  is  reported  to  be  in  the  market 
for  9,000  freight  cars. 

The  New  York  Central  Railroad  has  ordered  2,000  freight 
cars  from  the  American  Car  &  Foundry  Company,  2,000  from 
the  Standard  Steel  Car  Company,  and  1,000  refrigerator  cars 
from  the   Merchants  Dispatch. 

The  E!  Paso  &  Southwestern  Railway  has  ordered  400  box 
cars  of  50-tons  capacity  from  the  Standard  Steel  Car  Com- 
pany. 

The  Fruit  Growers  Express  has  ordered  500  steel  under- 
names for  refrigerator  cars  from  the  Western  Steel  Car  & 
Foundry    Company. 

The  Norfolk  &  Western  Railway  has  ordered  2,000  steel 
hopper  cars  of  70-tons  capacity  from  the  Ralston  Steel  Car 
Company,  1,000  from  the  Pressed  Steel  Car  Company,  and' 
1,000  from  the  Virginia  Bridge  &  Iron  Company. 

The  Union  Refrigerator  Company  has  ordered  3  under- 
names from  the  American  Car  &  Foundry  Company. 

The  National  Tube  Company  is  inquiring  for  50  steel  hopper 
car  bodies  of  the  70-tons  capacity  and  for  25  steel  flat  cars 
of  50-tons   capacity. 

The  Empire  Oil  Works  is  reported  to  be  in  the  market 
for  370  tank  cars. 

The  Louisville  &  Nashville  Railroad  is  reported  to  be  in- 
quiring for  4,000  freight  cars. 

The  Atchison,  Topeka  &  Santa  Fe  Railway  contemplates 
buying  500  stock  cars  and  500  flat  cars. 

The  Lehigh  Valley  Railroad  has  given  a  contract  for  making 
repairs  to  300  box  cars  to  the  American  Car  &  Foundry 
Company. 

H.  L.  Doherty  &  Co.,  New  York  City,  has  ordered  370 
tank  cars  from  the  American  Car  &  Foundry  Company. 

The  East  Jersey  Railroad  &  Terminal  Co.  has  ordered 
64,  10,000  gal.  tank  cars  from  the  American  Car  &  Foundry 
Company. 

The  Atchison,  Topeka  &  Santa  Fe  Railway  has  ordered 
500,  40-ton  flat  cars  from  the  American  Car  &  Foundry 
Company. 

The  Canadian  National  Railways  is  inquiring  for  1,000  box 
cars  and  150  Hart  convertible  cars,  500  general  service  cars 
and  50  caboose  cars. 

The  Missouri  Pacific  Railroad  is  inquiring  for  repairs  on 
1,150  cars  as  follows:  500  box  cars,  300  steel  gondola  cars 
and   250  composite   gondola    cars. 

The  Spokane,  Portland  &  Seattle  Railway  has  ordered  60 
logging  cars  from  the  Magor  Car  Corporation. 

The  Union  Pacific  Transit  Company,  Milwaukee  Wis  is 
contemplating  building  300  refrigerator  cars  in  its  own  shops. 

The  Cincinnati  Northern  Railroad  has  ordered  500  box  cars 
from  the  American  Car  &  Foundry  Company. 

The  Union  Pacific  Railroad  has  ordered  250  tank  cars  from 
the   General  American  Tank   Car   Company. 

The  Atlantic  Coast  Line  Railroad  is  inquiring  for  75  steel 
underframes  for  caboose  cars. 

The   Maine   Central   Railroad   has   ordered   100  gondola   cars  : 
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from  the  Standard  Steel  Car  Company,  and  250  box  cars 
from   the   Laconia   Car   Company. 

The  Northern  Pacific  Railway  has  ordered  200  steel  cars 
of   75  tons   capacity  from  the   Pressed   Steel   Car   Company. 

The  New  York  Central  Railroad  has  given  contracts  to 
the  Pennsylvania  Car  Company  &  Youngstown  Steel  Car 
Company   for  the  repair  of  500  flat  cars  each. 

The  Carnegie  Steel  Company  is  inquiring  for  15  tank  cars 
of   12,500  gal.   capacity. 

The  New  York  Central  Railroad  has  ordered  3,500,  70-ton 
hopper  cars  from  the  American  Car  &  Foundry  Company. 
1.500,  70-ton  hopper  cars  and  1.000  automobile  cars  from  the 
Pressed  Steel  Car  Company,  and  3.500,  70-ton  hopper  cars 
from  the  Standard  Steel  Car  Company. 

Passenger  Cars 

The  Maine  Central  Railroad  has  ordered  6  coaches,  3  smok- 
ing cars  and  4  baggage  and  mail  cars  from  the  Standard  Steel 
Car  Company. 

The  New  York,  New  Haven  &  Hartford  Railroad  has  or- 
dered 10  gasoline  motor  cars  from  the  Sykes  Company,  Win- 
throp  Harbor,  111.  These  cars  will  have  a  seating  capacity 
of  45  passengers  and  will  be  equipped  with  baggage  com- 
partments. 

The  Atlantic  Coast  Line  Railroad  is  inquiring  for  10  ex- 
press cars  and  7   combination  mail  and  baggage  cars. 

The  New  York,  Chicago  &  St.  Louis  Railroad  is  inquiring 
for  4  baggage  cars  3  coaches  and   1   dining  car. 

The  Chicago  Great  Western  Railroad  has  ordered  a  new 
type  gas-electric  passenger  car  from  the  General  Electric 
Company. 

The  Northern  Pacific  Railroad  is  inquiring  for  10  all-steel 
baggage  cars. 

The  Southern  Pacific  Co.  has  ordered  15  dining  cars  from 
the  Pullman  Company,  23  baggage  cars  from  the  Bethlehem 
Shipbuilding  Corporation,  6  baggage  horse  cars  and  6  baggage 
buffet  cars  from  the  American  Car  &  Foundry  Company. 

The  New  York  Central  Railroad  has  ordered  80  baggage 
cars  and  15  coaches  from  the  American  Car  &  Foundry  Com- 
pany, 23  combination  passenger  and  baggage  cars  from  the 
Pressed  Steel  Car  Company;  50  coaches  and  15  dining  cars 
from  the  Pullman  Company  and  50  coaches  from  the  Standard 
Steel    Car   Company. 

The  Lehigh  &  Hudson  River  Railway  has  ordered  10  re- 
frigerator milk  cars  from  the  American  Car  &  Foundry  Com- 
pany. 

The  Chicago,  Burlington  &  Quincy  Railroad  is  inquiring 
tor  25  baggage  cars  and  5  combination  baggage  and  mail  cars. 

The  Florida  East  Coast  Railway  contemplates  buying  10 
passenger  service  cars. 

The  Southern  Pacific  Company  contemplates  buying  23 
passenger  cars. 

The  Atchison,  Topeka  &  Santa  Fe  Railway  is  inquiring  for 
10  smoking  cars,  10  chair  cars  and  10  coaches,  10-3  com- 
partment cars  and  6  business  cars. 

The  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Railway  is 
inquiring  for  25  milk  cars. 

The  Canadian  National  Railways  is  inquiring  for  20  baggage 
cars,  20  coaches,  15  combination  baggage  and  mail  cars  and 
10  parlor   cars. 

The  Pacific  Electric  Railway  is  in  the  market  for  62  passen- 
ger cars   of  various  types. 

The  New  York  Rapid  Transit  Co.  is  in  the  market  for 
148  car  bodies  and  underframes. 

The  Great  Northern  Railway  is  inquiring  for  50  express- 
refrigerator  cars. 

The  Canadian  National  Railways  have  ordered  24  coaches 
from  the  Canadian  Car  &  Foundry  Company,  and  11  baggage 
cars  from  the  National  Steel  Car  Company. 

The  Nashville,  Chattanooga  &  St.  Louis  Railway  has  or- 
dered 1   gasoline  car  from  the  J.  G.  Brill  Co. 

The  Central  Railway  of  Brazil  is  inquiring  for  12  sleeping 
cars,  12  coaches,  6  steel  baggage  cars  and  6  steel  mail  cars 
also  sleeping  cars   narrow  gauge. 

The  Sao  Paulo  Railway,  Brazil,  is  in  the  market  for  10 
first   class  passenger  cars. 

The  Southern  Pacific  Railroad  Co.  is  inquiring  for  23  passen- 
ger cars,  as  follows:  10  interurban  coaches,  4  coaches,  5 
chair  cars,  and  4  baggage-mail  cars. 

Buildings  and  Structures 

The  Louisville  &  Nashville  Ry.  is  planning  the  construc- 
tion of  a  roundhouse  at  Whitesburg,  Ky.,  at  an  estimated 
cost  of  $50,000. 

The  Great  Northern  Railway  plans  the  construction  of  a 
30-stall   roundhouse    at   Troy,   Mont. 


The  Union  Pacific  Railroad  plans  the  construction  of  an 
11-stall  brick  addition  to  its  roundhouse  at  Los  Angeles, 
Calif.,   at  an   estimated   cost  of  $70,000. 

The  Missouri-Kansas-Texas  Railroad  is  reported  to  be 
planning  the  construction  of  a  one-story  car  repair  shop  at 
Denison,  Texas,  at  an  estimated  cost  of  $175,000. 

The  Louisville  &  Nashville  Railway  has  let  a  contract  cov- 
ering the  construction  of  a  one-story  steel  and  concrete 
machine  shop  at  Etowah.  Tenn.,  at  an  estimated  cost  of 
$100,000. 

The  Chicago,  Burlington  &  Quincy  Railroad  is  calling  for 
bids  for  the  construction  of  a  5-stall  addition  to  its  round- 
house at  Edgemont,  S.  D.,  and  a  5-stall  addition  to  its  round- 
house at   Denver,   Colo. 

The  Canadian  Pacific  Railway  will  rebuild  its  roundhouse 
at  Schreiber,  (int..  which  was  destroyed  by  fire.  The  new 
building  will  be  one-story,  will  be  reinforced  concrete  and 
brick,  and  the  estimated  cost  will  be  $25,000. 

The  Southern  Railway  is  reported  to  be  planning  the  con- 
struction of  car  repair  shops  at  Spartanburg,  S.  C.  The  es- 
timated cost  will  be  $200,000. 


Items  of  Personal   Interest 

T.  F.  Barton  of  the  Chesapeake  &  Ohio  Railway  has  been 
appointed  general  master  mechanic  of  the  Western  division 
with  headquarters  at  Huntington,  W.  Ya.  G.  H.  Langton  has 
been  appointed  to  a  similar  position  on  the  eastern  division 
with    headquarters   at    Clifton   Forge.   W.   Ya. 

J.  A.  Sheedy  of  the  Pennsylvania  Railroad  has  been  ap- 
pointed master  mechanic  with  headquarters  at  Meadows,  N.  J. 

O.  P.  Reese,  superintendent  of  motive  power  of  the 
Pennsylvania  Railroad  with  headquarters  at  Chicago,  has 
been  appointed  assistant  general  superintendent  of  motive 
power  with  headquarters  at  Ft.  Wayne,  Ind. 

W.  G.  Seibert,  general  master  mechanic  of  the  Missouri 
Pacific  Railroad  with  headquarters  at  Kansas  City,  Mo.,  has 
been  promoted  to  assistant  mechanical  superintendent  with 
the  same  headquarters. 

G.  B.  Fravel,  superintendent  of  motive  power  of  the  Penn- 
sylvania Railroad  with  headquarters  at  Columbus,  Ohio,  has 
been  appointed  assistant  general  superintendent  of  motive 
power  with  headquarters  at  St.   Louis,   Mo. 

W.  E.  Dunham,  assistant  to  the  general  superintendent  of 
motive  power  of  the  Chicago  &  North  Western  Railway  with 
headquarters  at  Chicago,  has  been  promoted  to  superintend- 
ent of  the  car  department  with  the  same  headquarters, 
succeeding  T.   H.   Goodnow,   resigned. 

J.  Stockton,  of  the  New  Orleans  Terminal  Co.,  has  been 
appointed  master  mechanic,  the  position  of  general  foreman 
having  been  abolished. 

G.  K.  Stewart  of  the  Missouri  Pacific  Railroad  has  been 
appointed  master  mechanic  of  the  Northern  Kansas  division 
with  headquarters  at  Atchison,  Kansas.  C.  R.  Kilbury  has 
been  appointed  master  mechanic  of  the  Southern  Kansas 
division  with  headquarters  at  Coffeyville,  Kansas,  succeeding 
Mr.  Stewart.  O.  W.  Judd  has  been  appointed  master  mechanic 
of  the  White  River  division  with  headquarters  at  Crane,  Mo. 
H.  W.  Reinhardt  has  been  appointed  master  mechanic  of  the 
Missouri  division  with  headquarters  at  Poplar  Bluff,  Mo. 

S.  E.  Mitchell,  chief  draftsman  in  the  mechanical  department 
of  the  Chicago  &  North  Western  Railway  with  headquarters 
at  Chicago,  has  been  promoted  to  assistant  to  the  general 
superintendent  of  motive  power,  same  headquarters,  succeed- 
ing W.  E.  Dunham. 

A.  G.  Greenseth  of  the  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie  Railway  has  been  appointed  master  mechanic  of  the 
Minnesota  division  with  headquarters  at  Enderlin,  N.  D.,  suc- 
ceeding S.  N.  Woodruff,  retired. 

C.  G.  Fluhr  of  the  Atchison,  Topeka  &  Santa  Fe  Railway 
has  been  appointed  superintendent  of  the  Arizona  division 
with   headquarters   at   Needles,    Calif. 

S.  O.  Taylor  of  the  Missouri  Pacific  Railroad  has  been  ap- 
pointed master  car  builder  with  headquarters  at  St.  Louis,  Mo. 
Mr.  Taylor  was  formerly  with  the  American  Railway  Asso- 
ciation at   Chicago,   111. 

R.  H.  Hale  has  been  appointed  master  mechanic  of  the 
Alaska  Railroad  with  headquarters  at  Anchorage,  Alaska,  suc- 
ceeding F.  C.   Ferrell,  resigned. 

L.  A.  Mitchell  has  been  appointed  master  mechanic  of  the 
East  Bay  division  of  the  Southern  Pacific  Co.  with  headquar- 
ters at  West  Alameda,  Calif.,  succeeding  J.  H.  Lockett, 
deceased. 

J.  P.  Downs,  superintendent  of  shops  of  the  Missouri  Pacific 
Railroad  at  Sedalia,  Mo.,  has  been  promoted  to  assistant 
mechanical  superintendent,  with  headquarters  at  Little  Rock, 
Ark. 
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J.  Herron.   superintendent  of  motive  power  of  the  Duluth, 

South  Shore  &  Atlantic,  has  resigned,  and  M.  J.  Dunnebacke 

has    been    appointed    master    mechanic    at    Marquette,    Mich. 

The  office  of  superintendent  of  motive  power  and  machinery 

een   abolished. 


Supply  Trade  Notes 


Electric  Storage  Battery  Co.  has  assigned  E.  I.  Lord  to 
handle  the  railway  sales  with  headquarters  at  San  Francisco, 
Calif.  Mr.  Lord  was  sales  engineer  of  the  Electric  Storage 
Battery  Co. 

Pennsylvania  Tank  Car  Co.,  Sharon,  Pa.,  has  changed  its 
name  to  Pennsylvania  Car  Co.,  this  change  being  made  in 
view  of  its  increased  scope  of  carbuilding  activities. 

Hale-Kilburn  Co.,  Philadelphia,  Pa.,  manufacturer  of  car 
seats,  proposes  considerable  enlargement  and  increased  scope 
of  activities  Charles  M.  Schwab  has  recently  been  elected 
chairman  of  the  board  of  directors  of  this  company. 

McConway  &  Torley  Co.,  Pittsburgh.  Pa.,  is  making  addi- 
tion to  its  plant  at  that  point,  which  plant  manufactures  the 
Jenny   car  coupling. 

William  M.  Ryan  has  resigned  as  president  of  the  Ryan 
Car  Co.,  and  J.  M.  Hopkins,  chairman  of  the  board  of  the 
Camel  Co.,  -ucceeded  Mr.  Ryan.  T.  H.  Goodnow,  super- 
intendent of  the  Chicago  &  Northwestern  Railway,  has  been 
appointed  vice-president  of  the  Ryan  Car  Co.,  with  head- 
quarters  at   Chicago.   111. 

Standard  Tank  Car  Co.,  Sharon.  Pa.,  has  elected  J.  Bruce 
Orr,  Pittsburgh.  Pa.,  president,  succeeding  John  Stevenson. 
Jr.  The  new  board  includes  L.  F.  Payne,  representing  the 
Carnegie  Steel  Co.,  R.  F.  Holmes  of  the  Westinghouse  Air 
Brake  Co.,  William  Robinson  of  Pittsburgh,  Pa.,  H.  C. 
Rorick  of  Toledo.  Ohio.  E.  Clarence  Miller  of  Philadelphia, 
Pa.,  and  J.  P.  Whitla  of  Sharon.  Pa. 

Edwin  B.  Meissner  was  elected  president  and  general  man- 
ager of  the  St.  Louis  Car  Co.,  succeeding  John  I.  Beggs,  who 
has  been  made  chairman  of  the  board. 

Mt.  Vernon  Car  Mfg.  Co.,  Mt.  Vernon.  111.,  will  construct 
a  one-story  foundry  at  this  point.  The  construction  will  be 
202  by  258  ft.  and  will  be  of  brick  and  steel. 

Demster  Equipment  Co.,  Inc.,  Knoxville,  Tenn..  has  been 
incorporated  and  will  establish  a  plant  to  rebuild  and  repair 
locomotives,  freight  cars  and  cranes. 

American  Steel  Foundries,  Chicago.  111.,  have  added  150  men 
to  their  force  at  Alliance.  Ohio,  and  expect  to  start  another 
furnace  sometime  this  month. 

L.  H.  Welling  has  been  appointed  manager  of  the  eastern 
office  of  the  Graver  Corp.,  East  Chicago.  Ind..  with  head- 
quarters at  5045  Grand  Central  Terminal.  New  York  City. 

Hanna  Engineering  Works,  Chicago,  111.,  has  appointed 
Walter  F.  Delaney  sales  representative  with  headquarters  at 
Richmond.  Va. 

C.  Garness,  mechanical  engineer  of  the  American  Car  & 
Foundry  Company  with  headquarters  at  Chicago.  111.,  has 
been  appointed  supervising  engineer  of  the  Robert  W.  Hunt 
Company,  with  headquarters  at  Chicago.  111. 

Westinghouse  Electric  &  Mfg.  Co.  plans  an  addition  to  its 
plant  at  Essington,  Pa.,  to  cost  $150,000.  Also  for  the  con- 
struction of  a  three-story  factory  estimated  to  cost  $300,000 
at  Emeryville.  Cal. 

Frank  J.  O'Brien,  vice-president  and  general  manager  of  the 
Globe  Steel  Tubes  Company,  Milwaukee,  Wis.,  has  been 
elected  president  with  the  same  headquarters  to  succeed  Paul 
J.  Kalrrian  who  has  been  elected  chairman  of  the  board  of 
directors. 

Safety  Car  Heating  &  Lighting  Co.  has  appointed  Charles 
W.  T.  Stuart  representative  with  headquarters  at  Philadelphia. 
Pa.  Mr.  Stuart  was  previously  foreman  of  car  lighting  of  the 
Pennsylvania   Railroad. 

The  National  Car  Wheel  Company  has  been  sold  to  the 
American  Brake  Shoe  &  Foundry  Co.,  New  York.  Joseph  B. 
Terbell  has  been  elected  chairman  of  the  National  Car  Wheel 
Company,  succeeding  J.  D.  Rhodes.  W.  F.  Cutler  has  been 
elected  president,  succeeding  George  P.  Rhodes.  F.  C.  Turner, 
vice-president:  George  M.  Judd,  secretary:  Andrew  Muirhead, 
treasurer.  All  the  other  officers  of  the  National  Car  Wheel 
Company   remain  as   formerly. 

The  American  Railway  Car  Co.,  Tigard.  Oregon,  plans  the 
construction  of  a  one-story  building  60  by  400  ft.  for  the 
manufacture  of  a  special  type  of  gasoline  car  to  be  used  on  the 
railways.     The  plant,  including  equipment,  to  cost  $60,000. 

The  Okonite  Company,  Passaic.  New  Jersey,  has  recently 
opened  a  branch  office  in  the  First  National  Bank  building  at 
Pittsburgh.  Pa.  This  office  is  in  charge  of  Edward  A.  Darnrau, 
district  manager. 

The   Pullman    Company    has    purchased    a   20  acre    site   at 


Seattle,  Wash.,  and  it  is  reported  that  it  will  erect  a  car  plant 
there  to  take  care  of  the  northwestern  territory. 

Manning  Maxwell  &  Moore,  Inc.,  New  York  City,  announce 
the  consolidation  of  their  Cincinnati  and  Cleveland  offices.  E. 
H.  Merrick  is  to  be  manager  of  the  consolidated  offices  with 
headquarters  at  Cleveland,  Ohio. 

The  Railway  Equipment  Company  of  St.  Louis,  Mo.,  has 
been  appointed  to  handle  the  business  of  the  National  Lock 
Washer  Company  or  Newark.  X.  I.,  in  southwestern  territory. 


Obituary 


Dr.  Plimmon  H.  Dudley,  consulting  engineer  on  rails,  tires 
and  structural  steel  of  the  New  York  Central,  with  headquar- 
ters in  New  York  City,  died  in  New  York  on  February  25. 
Dr.  Dudley  was  born  at  Freedom.  Ohio,  on  May  21,  1843,  and 
attended  Franklin  Institute.  Later  he  received  the  degree  of 
doctor  of  philosophy  from  Hirom  (Ohio)  College.  His  first 
railway  service  was  with  the  Valley  Railroad,  a  small  line  in 
Ohio,  of  which  he  was  chief  engineer  from  1872  to  1874. 
From  1876  to  1878  he  did  special  work  for  the  Eastern  Rail- 
road Association.  Mr.  Dudley  made  a  dynomometer  car  in 
1874  and  a  track  indicator  in  1880.  In  1883  he  designed  the 
rirst  5-in..  80-lb.  steel  rail  used  in  the  United  States  and, 
nine  years  later,  designed  the  first  6-in.,  100-lb.  rail.  Dr. 
Dudley  had  been  consulting  engineer  for  the  New  York  Cen- 
tral since  1880.  and,  having  made  a  life-long  study  of  the 
properties  of  steel,  has  been  recognized  as  one  of  the  fore- 
most authorities  on  the  subject  in  the  country. 

John  E.  Fairbanks,  general  secretary  and  treasurer  of  the 
American  Railway  Association  for  the  last  eight  years,  and 
prominent  in  the  activities  of  the  association  since  1909,  died 
at  his  home  in  Jersey  City.  X.  J.,  on  February  24,  after  a 
short  illness  from  pneumonia.  Mr.  Fairbanks  was  born  in 
Jersey  City  on  December  5,  1870,  and  was  educated  in  that 
city.  He  entered  the  service  of  the  American  Railway  Asso- 
ciation on  April  21,  1892,  and  on  June  1,  1909,  was  appointed 
assistant  general  secretary  and  assistant  treasurer;  and  was 
appointed  general  secretary  and  treasurer  on  November  17, 
1915.  While  holding  both  of  these  offices,  he  held  similar 
positions  in  the  Bureau  of  Explosives,  and  was  secretary  of 
the  General  Managers'  Association  of  New  York.  He  also 
held  similar  titles  in  the  Committee  on  Railway  Mail  Pay, 
and  he_had  been  clerk  of  the  American  Railway  Guild  for  the 
past  25  years.  Mr.  Fairbanks  served  as  a  delegate  of  the 
American  Railway  Association  at  the  International  Congress 
in  Rome,  Italy,  in  1922. 

B.  L.  Knowles,  manager  of  the  publicity  department  of  the 
Worthington  Pump  &  Machinery  Corpn.,  died  February  14,  as 
a  result  of  a  cerebral  hemorrhage.  Mr.  Knowles  had  been  in 
the  service  of  the  Worthington  Corpn.,  for  28  years. 


New   Publications 

Books.  Bulletins,  Catalogues,  Etc. 

A  Century  of  Locomotive  Building  by  Robert  Stephenson 
&  Co.,  1832-1924,  by  J.  G.  H.  Warren.  Published  by  Andrew 
Reid  &  Co.,  Ltd..  Akenside  Hill,  Newcastle-on-Tvne,  Eng- 
land.   461  pages  llj-ix  &l/>  in. 

Originally  intended  to  record  the  history  of  a  firm  which 
has  been  building  locomotives  for  one  hundred  years,  this 
book  has  in  fact  a  wider  scope  than  its  title  may  suggest, 
for  the  history  of  the  firm  of  Robert  Stephenson  &  Co.  in- 
volves not  only  the  history  of  the  steam  locomotive,  but  the 
lite-stories  of  George  and  Robert  Stephenson,  and  a  study  of 
their  influence  on  its  design. 

The  connection  of  these  two  men,  in  particular  of  George 
Stephenson,  with  the  locomotive  is  universally  known,  and 
much  has  been  written,  though  not  always  correctly,  of  their 
work  in  its  development.  Neither  pretended  to  the  invention 
of  the  locomotive,  but  both  improved  it.  though  a  fresh  study 
of  material  still  available  shows  the  part  played  by  Robert 
Stephenson  in  stabilizing  its  design  at  a  critical  period  was 
perhaps  greater  than  has  been  hitherto  realized,  as  also  the 
part  inevitably  played  by  Robert  Stephenson  &  Co.,  of  which 
firm  he  was  for  thirty  years  the  presiding  genius. 

Twenty -two  of  the  thirty  chapters  into  which  the  book  is 
divided  deal  with  the  early  development  of  the  locomotive 
and  the  progress  in  England  up  until  the  death  of  Robert 
Stephenson.  The  story  of  the  development  during  the  suc- 
ceeding period  or  until  the  present  time  is  better  known  and 
requires  less  detailed  treatment,  but  the  concluding  chapters 
describe  and  illustrate  modern  locomotives  of  different  types 
and  designs  built  by  the  firm. 
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The  book  has  been  based  on  original  documents  still  in  the 
possession  of  the  descendants  or  families  of  two  original  part- 
ners, Edward  Pease  and  George  Stephenson,  supplemented 
by  other  contemporary  documents  or  information  from  Eng- 
lish, French,  German,  Russian  and  American  sources,  some 
of  the  most  important  being  now  published  for  the  first  time. 

The  illustrations  include  reproductions  in  facsimile  of  orig- 
inal MSS.,  and  of  contemporary  drawings  and  artistic  repre- 
sentations, among  them  what  is  probably  the  earliest  known 
picture  of  a  steam  rail  locomotive.  Many  of  these  drawings 
have  not  only  intrinsic  merit  but  offer  valuable  evidence  on 
questions  of  design  hitherto  in  doubt,  and  in  some  cases  have 
made  it  possible  to  supply  with  certainty  links  hitherto  miss- 
ing from  the  story  of  the  evolution  of  the  locomotive  in  its 
early  stages. 

Considerable  reference  has  been  made  to  some  of  the  great 
controversies  which  affected  the  introduction  and  development 
of  railways  and  locomotives,  and  it  is  now  possible  to  review 
some  of  these  from  a  fresh  angle,  and  perhaps  in  a  truer  per- 
spective. Some  of  the  questions  involved  are  today  of  merely 
academic  interest,  others  remain  fundamental  and  have  a 
bearing  on  similar  controversies  now  acute  at  home  and 
abroad. 

The  book  will  be  of  interest  on  this  account  not  only  to 
the  general  reader  and  the  operating  engineer,  but  to  the 
designer  of  locomotives,  who  may  gather  many  lessons  from 
the  original  working  drawings  now  reproduced,  supplemented 
as  they  are  by  diagrams  summarizing  the  development  of  the 
locomotive,  all  to  scale. 

The  student  of  early  railway  men  and  matters  will  find  a 
large  amount  of  information  on  a  great  variety  of  subjects, 
made  easily  available  by  an  index  of  twenty  pages.  The 
work  deserves  to  be  treated  as  a  noteworthy  and  highly  valu- 
able addition  to  the  literature  of  the  locomotive. 

A  Brief  Outline  of  the  Development  and  Progress  of  the 
Electric  Railway  Industry,  is  the  title  of  a  54  page  booklet 
recently  issued  by  the  Westinghouse  Electric  and  Manufac- 
turing Company. 

This  booklet  sets  forth  in  a  brief  and  concise  manner  the 
history  of  the  electric  railway  industry,  from  the  installation 
of  the  first  permanently  fixed  rails  to  the  production  of  the 
powerful  electric  locomotives  of  today.  A  wealth  of  illustra- 
tion, including  photographs  of  modern  equipment  and  sketches 
of  the  earliest  railway  apparatus,  adds  greatly  to  the  interest- 
ing  character   of   the   publication. 

In  the  introduction,  "Reminiscences  of  Electric  Railway 
Development,"  L.  M.  Aspinwall  of  the  Westinghouse  Com- 
pany discusses  the  early  trend  of  railway  motor  design  and 
the  problems  encountered  in  the  development  of  control  ap- 
paratus. 

Chapter  !  of  the  booklet  includes  the  evolution  of  electric 
railway  transportation  from  1700  to  1885,  describing  the  vari- 
ous inventions  and  experiments  in  the  early  stages  of  its  his- 
tory.    This  chapter  is  followed  by  a  resume  of  the   develop- 


ment and  service  of  the  Westinghouse  Company  in  all 
branches    of   the    electrical    industry. 

Chapters  3  and  4  recount  the  development  of  railway  mo- 
tors and  control  from  the  building  of  the  first  double  reduc- 
tion motor  to  the  extensive  equipment  being  manufactured 
today. 

Electric  railway  history  from  1894  to  the  present  is  set 
forth  in  the  next  chapter,  after  which  a  story  of  the  first  in- 
terurban  railway  in  the  United  States  is  recounted.  A  dis- 
cussion of  freight  haulage  by  the  electric  railway  and  the 
past  and  present  tendencies  of  electric  railway  cars  are  in- 
cluded in  the  next  chapters.  Succeeding  chapters  in  the  pub- 
lication portray  the  extensiveness  of  Westinghouse  service 
and  the  methods  of  the  company  in  rendering  effective  ser- 
vice to  its  customers  through  various  works,  offices,  service 
stations  and  warehouses,  and  through  engineering  studies  and 
many  informative  publications  and  advertising  programs. 
Equipment  maintenance  and  upkeep  for  electric  roads  is 
treated  briefly  in  a  four  page  discussion  of  that  subject.  A 
short  description  of  the  electric  railway  industry  as  it  is  today 
concluded  the  publication. 


41,132  Locomotives  Repaired  Monthly  in 
Last  Six  Months  1923 

A  report  of  the  Interstate  Commerce  Commission  to  the 
President  of  the  LTnited  States  just  made  public  shows 
that  in  the  last  six  months  of  1923  the  railroads  turned 
out  of  the  railway  repair  shops  of  the  country  an  average 
number  of  41,132  locomotives  monthly.  A  similar  report 
of  the  Commission,  made  for  the  year  1921,  shows  that 
in  the  last  six  months  of  that  year  an  average  number  of 
22,106  locomotives  were  turned  out  of  the  shops.  Similar 
figures  for  1922  are  not  comparable  because  of  the  shop 
strike  which  began  on  July  1  of  that  year. 

The  average  number  of  locomotives  needing  heavy  and 
light  repairs  turned  out  monthly  in  the  last  six  months 
of  1921  and  1923  were  as  follows: 

1921.  1923. 

July    20,639        38,892 

August 21,028        42,253 

September   21,388        42,369 

October    22,152         39,573 

November    23.296        42,177 

December 24,033        41,529 

Totals       132,636      246,793 

Monthly  average 22,106       .41,132 
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DIAMOND  STEEL  EMERY 

For   Grinding    In    Steam    and    Air   Joint* 

"CUTS   BUT  NEVER   BREAKS" 

A     Railroad    Shop    Necessity 

PITTSBURGH  CRUSHED  STEEL  CO. 
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Rue  Boiler  Washer 
and  Tester 

SEND    FOR   CATALOGUE 

Rue   Manufacturing  Co. 

228  Cherry  Street        Philadelphia,  Pa 

Manufacturers  of  Injectors,   Ejectors 

Boiler  Washers   and   Testers,   Boiler   Checks, 

Check  Valves. 


GEO.  P.  NICHOLS  &  BRO. 

Nichols  Transfer  Tables 
Turntable  Tractors 

2139  Fulton  Street,  Chicago 


WANTED 

Locomotive  Builder's  Lithographs 
of  U.  S.  Locomotives  previous  to 
Civil  War  Period,  multi-colored  or 
one  tone,  for  historical  collection. 
Liberal  commercial  prices  will  be 
paid.  Give  name  of  builder,  type  of 
locomotive,  condition  of  print,  and 
all  wording  on  same. 

Also,  "American  Locomotives," 
by  Emil  Reuter  of  Reading,  Pa., 
text  and  line  drawings,  issued  se- 
rially about  1849. 

Also,  several  good  daguerrotypes 
of  locomotives  of  the  daguerrorype 
period. 
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114  Liberty  Street,  New  York. 
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Result   of  Collision   Between  a  Passenger  Train  and  a 

Motor  Truck 

A  Demonstration  of  the  Danger  to  Railroad 
Trains    of    Reckless    Automobile    Driving 


The  illustration  presented  herewith  is  an  aeroplane  view 
of  the  results  of  an  accident  in  which  a  passenger  train. 
running  at  high  speed,  struck  an  automobile  truck  that 
was    Iriven  "iito  the  tracks  directly  in  front  of  the  train. 

The  accident  occurred  on  the  Minneapolis,  St.  Paul  & 
Saulte  Ste.  Marie  Railway  near  Annandale,  Minn.,  and  re- 


passing  siding.  A  freight  train  was  standing  on  this  sid- 
ing well  in  the  clear  and  with  the  locomotive  headed  east. 

As  the  highway  approaches  the  track  there  is  a  clear 
view  of  the  tracks  to  the  east. 

The  passenger  train  ci  insisted  of  13  cars,  some  of  wood 
and  Mime  of  steel  construction,  with  a  mail  and  express 
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Aeroplane  View  of  Wreck  on  the   Minneapolis,  St.   Paul   &  Saulte  St°.  Marie   Railway  Caused   by  the  Gross  Carelessness  of  a   Driver  of  a 

Motor  Truck 


suited  in  the  death  of  four  people,  two  of  whom  were 
employes,  and  the  injury  of  35  passengers  and  four  em- 
ploves 

It  was  a  case  of  the  grossest  carelessness  on  the  part 
of  the  truck  driver,  who  drove  upon  the  track  directly 
in  front  of  the  train.  The  circumstances  were  that  the 
track  at  the  crossing  runs  east  and  west,  and  just  west  of 
the  highway  crossing  there  was  a  switch  leading  to  a 


car.  a  baggage  car,  and  two  steel  coaches  at  the  front 
in  the  order  named.  It  was  traveling  at  a  speed  of  about 
45  miles  an  hour  when  it  struck  the  automobile  oil-tank 
truck  at  the  highway  crossing,  hurling  it  against  and 
overturning  and  damaging  the  switch-stand  to  such  an 
extent  as  to  permit  the  switch-points  to  open.  The  en- 
gine and  tender  and  the  first  truck  of  the  mail  car  passed 
over  this  switch  on  the  main  track,  but  the  rear  truck 
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of  the  mail  car  and  the  following'  cars  entered  the  siding. 
The  train  then  separated  between  the  mail  and   baggage 
cars,  and  the  engine  tender  and  mail  car  proceeded  on  the 
main  track,  with  the  rear  truck  of  the  mail  car  derailed,  to 
a  point  about  800  feet  west  of  the  crossing  where  they 
came  to  a  stop  with  the  rear  end  of  the  mail  car  resting 
against  a  box  car  on  the  siding.     The  baggage  car  col- 
lided with  the  freight  train  and  was  practically  demolished; 
it  came  to  rest  across  both  tracks  and  on  top  of  the  freight 
engine,  which  was  overturned  by  the  impact ;  the  smoker, 
which  was  the  first  of  the  leading  coaches,  lav  across  the 
passing  track  with  one  end  down  the  bank  on  the  south 
side  of  the  track,  the   forward  portion  crushed  in  by  one 
of  the  following  coaches.   This  coach  together  with  a  fol- 
lowing tourist   car  remained  upright  parallel  with  tracks 
but  derailed.    Another  coach  and  a  second  tourist  car  lay 
to  the  north  and  nearly  clear  of  both  tracks,  the  tourist  car 
being  overturned.    The  six  rear  cars  remained  on  the  track 
undamaged.     (  )ne  box  car  in  the  freight  train  was  de- 
stroyed and  five  others  damaged.    The  two  employes  killed 
were  the  engineman  of  the  freight  train  and  the  baggage- 
man of  the  passenger  train.     The  other  two  persons  killed 
were   the    driver   of   the   truck   and   another   man    riding 
with  him. 

It  appears,  from  the  investigation  that  was  made  that 
after  doing  some  work  at  the  Annaudale  station,  the 
freight  train  was  moved  down  to  the  east  end  of  the 
passing  track.  It  was  customary  for  the  hrakeman  to  get 
out  on  the  crossing  and  flag,  when  any  portion  of  a  train 
was  waiting  close  to  a  highway  crossing  and  not  block- 
ing it,  although  there  was  no  written  rule  to  that  effect, 
and  30,  after  his  train  stopped  the  hrakeman  walked  down 
to  the  engine,  and  the  passenger  train  not  being  in  sight, 
he  sat  on  the  rail  until  the  train  came  around  the  curve 
about  2  miles  east  of  Annaudale;  he  then  walked  down 
toward  the  switch.  He  heard  the  engineer  of  the 
passenger  train  sound  the  whistle  at  the  east  mile- 
board  and  also  heard  the  highway  crossing  whis- 
tle. He  had  been  there  5  or  (>  minutes,  and  had  noticed 
that  the  switch  was  securely  locked  in  its  proper  posi- 
tion. While  standing  near  the  switch*  he  saw  the  truck 
approaching  on  the  highway,  and  at  once  proceeded  to  the 
middle  of  the  road  and  signaled  the  approaching  truck  to 
stop.  He  estimated  the  truck  was  bout  225  feet  distant 
from  the  crossing  when  he  first  began  to  signal  and  he 
repeated  his  stop  signals  four  or  five  times,  and  thought 
the  truck  was  running  alx>ut  12  or  15  miles  an  hour. 
The  driver  and  the  man  by  his  side  appeared  to  be  talk- 
ing and  laughing  and  paid  no  attention  to  him.  When 
the  truck  driver  was  about  40  or  50  feet  away,  the  brake- 
man  saw  him  look  toward  the  approaching  passenger  train 
then  onlv  a  short  distance  away,  and  then  he  swerved  to 
the  left  probably  at  the  time  seeing  his  danger.  Knowing 
that  an  accident  could  not  be  avoided,  he  gave  the  en- 
gineer of  the  on-coming  train  an  emergency  stop  signal, 
and  jumped  back  to  get  out  of  the  way  of  flying  parts  of 
the  truck,  lie  said  he  heard  the  emergency  application 
of  the  brakes  as  the  engine  passed  him.  The  truck  seemed 
to  be  pushed  forward  by  the  engine  and  the  engine  and 
first  part  of  the  mail  car  passed  safely  over  the  switch. 
Then  the  points  evidently  became  opened,  allowing  the 
rear  trucks  of  the  mail  car  to  enter  the  passing  track. 
They  proceeded  in  this  way  until  the  connection  between 
the  mail  and  baggage  cars  was  broken,  and  the  baggage 
car  collided  with  the  engine  of  the  freight  train. 

The  first  intimation  that  the  engineer  of  the  passenger 
train  had  of  anv  possibility  of  danger  was  when  he  saw 
the  hrakeman  of  the  freight  train,  apparently  giving  vio- 
lent signals  to  someone  on  the  opposite  side  of  the  track. 
His  band  was  already  on  his  brake  lever,  when  the  fire- 
man said,  "You  are  going  to  hit  a  truck!''  He  made  an 
emergency  application  of  the  brakes.     It  was  not  more 


than  a  second  when  he  was  splashed  with  gasoline  from 
the  truck  which  had  been  struck,  and  both  the  engineman 
and  fireman  were  blinded  for  the  time  being.  The  en- 
gineman did  not  see  the  truck  at  anv  time.  "The  bell  on 
the  engine,  which  was  fitted  with  a  liell  ringer,  was  ring- 
ing at  the  time  and  was  still  ringing  after  the  accident. 
As  a  result  of  the  inquiry,  the  conclusions  reached  were 
that  this  accident  was  caused  by  the  driver  of  an  automo- 
bile truck  proceeding  upon  a  highway  and  railroad  cross- 
ing at  grade  directly  in  front  of  a  passenger  train  which 
was  approaching  at  high  speed  only  a  short  distance  away. 
The  truck  driver  and  his  companion  were  instantly  killed 
when  struck  by  the  engine.  The  evidence,  however,  indi- 
cates that  the  truck  driver  paid  no  attention  whatever  to 
the  stop  signals  given  by  the  hrakeman  who  was  stand- 
ing on  the  ctossing.  and  that  he  did  not  look  toward  the 
east  to  see  if  there  was  an  approaching  westbound  train 
until  it  was  too  late  for  him  to  stop. 

In  this  open  country  it  is  not  customary  to  protect 
highway  crossings  by  flagman  or  by  gates,  and  that  in 
that  state  there  are  no  laws  requiring  such  protection.  It 
is  customary,  however,  for  the  trainmen  as  far  as  possi- 
ble to  protect  train  movements  over  road  cossings,  as  was 
done  by  the  hrakeman  in  this  instance.  As  was  verv  prop- 
erly stated  in  the  findings  of  the  Bureau  of  Safety,  there 
can  be  no  possible  extenuation  for  such  gross  carelessness 
as  was  shown  by  the  truck  driver  in  fading  to  heed  the 
stop  signals  given  by  the  hrakeman  as  well  as  in  neg- 
lecting to  look  in  both  directions  when  approaching  the 
crossing.  I'nless  automobile  drivers  heed  warning  signs 
and  flagmen's  signals  at  railroad  crossings,  other  acci- 
dents of  this  character  may  be  expected  to  occur  in  the 
future. 


New  Basis  Adopted  for  Reports  of  Locomotive 
Repairs 

Owing  to  a  change  just  placed  in  effect  by  the  Car 
Service  Division  in  the  form  used  by  the  railroads  in 
reporting  locomotives  in  need  of  repair,  comparisons  with 
previous  figures  of  the  number  of  locomotives  in  need 
of  both  light  and  heavy  repair  on  January  15th  cannot  be 
made.  L'nder  the  change  in  form,  the  carriers  are  re- 
quired to  report,  in  addition  to  the  locomotives  in  need 
of  "running"  repair,  the  number  of  locomotives  in  need 
of  other  repairs  In   classes  as  follows: 

Class  1:  New  boiler  or  new  back  end.  Flues  new  or 
reset.  Tires  turned  or  new.  General  repairs  to  machin- 
ery and  tender. 

Class  2:  New  firebox,  or  one  or  more  shell  course*, 
or  roof  sheet.  Flues  new  or  reset.  Tires  turned  or  new. 
General  repairs  to  machinery  and  tender. 

Class  3 :  Flues  all  new  or  reset.  (  Superheater  flues  may 
be  accepted.)  Tires  turned  or  new.  General  repairs  to 
machinery  and  tender. 

Class  4:  Flues  part  or  full  set.  Light  repairs  to  boiler 
or  firebox.  Tires  turned  or  new.  Necessary  repairs  to 
machinery  and  tender. 

Class  5:  Tires  turned  or  new.  Necessary  repairs  to 
boiler,  machinery  and  tender,  including  one  or  more  pairs 
of  driving  wheel  bearings  refitted. 

In  accordance  with  the  revised  form,  reports  showed 
6,138  locomotives  or  9J/2  per  cent  of  the  ownership  in 
need  of  classified  repairs  and  5,302  locomotives  or  8.1 
per  cent  in  need  of  "running"  repairs. 

During  the  first  fifteen  days  in  January  21,004  loco- 
motives were  repaired  and  turned  out  of  the  shops,  an 
increase  of  1,203  compared  with  the  last  half  of  Decem- 
ber, according  to  reports  filed  by  the  carriers  with  the  Car 
Service  Division  of'  the  American  Railway  Association. 


Test  of  Three  Cylinder  Locomotive  Number   5000 

Conducted  1  rider  the  Direction  of  W>  !•  Cantley,  Mechanical  Engineer,  Lehigh  Vallej  Railroad. 


While  the  three  cylinder  type  of  locomotive  has  re- 
ceived  -nine  attention  from  American  designers  in  the 
past,  the  complications  of  the  valve  gear,  and  the  tradi- 
tional prejudice  against  the  crank  axle  deterred  them 
from  making  any  serious  attempt  to  develop  such  an  en- 
gine  for  heavy  duty. 

Between  1890  and  ll>00  the  Erie  and  Wyoming  Valley 
Railroad  had  several  three  cylinder  simple  locomotives 
built  nf  the  4-4-0  and  2-6-0  types.  These  engines  were 
in  service  between  Dunmore  and  Honesdale.  They  demon- 
strated remarkable  pulling  power  on  grades  and  were 
note'!  for  their  steady  riding.  They  were  in  service  for 
several  years,  but  difficulties  with  crank  axles  resulted  in 
their  being  converted  to  the  two  cylinder  type.  Earlier 
than  this,  Wm.  Webb  had  in  service  a  number  of  three 
cylinder   compounds   on   the    London   and    Northwestern 


locomotive  has,  however,  demonstrated  the  advant; 
inherent  in  the  design,  i.e.,  more  uniform  torque;  the 
sibility  of  lower  factor  of  adhesion  as  compared  with  two 
cylinder  engines;  the  ability  to  handle  trains  when  once 
in  motion  at  a  shorter  cut-off  than  the  two  cylinder  type 
and  hotter  combustion  conditions  are  also  obtained,  due 
to  the  more  uniform  blast  from  the  exhaust.  For  a  given 
weight  in  drivers,  therefore,  the  three  cylinder  type  gives 
more  power,  steadier  pull,  better  economy  in  the  use  of 
-team  and  more  economical  combustion  of  the   fuel. 

In  a  two  cylinder  engine,  the  arrangement  of  the  cranks 
is  such  that  with  85  per  cent  cut-off.  if  the  mean  tractive 
effort  be  40,000  lb.,  at  one  point  in  the  revolution,  the 
tractive  effort  will  rise  to  5n.M<  X.)  lb.,  and  unless  there  is 
sufficient  weight  on  the  drivers  the  engine  will  slip.  In 
the  ca-e  of  the  three  cylinder  arrangement  with  the  same 
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Railways  These  locomotives  did  excellent  work  for  a 
long  period.  *  >ne  engine  of  this  type  was  tried  out  in 
this  country.  Mr.  H.  X.  Greslev  of  the  Great  Northern 
Railway  of  England  also  introduced  three  cylinder  loco- 
motives on  that  road  several  years  ago.  These  locomo- 
-  rank  high  as  to  design  and  workmanship,  and  it  is 
reixirted  that  their  performance  has  been,  and  still  is. 
most  satisfactory.  Several  years  ago  the  Philadelphia  and 
Reading  road  also  built  three  cylinder  simple  ten  wheel 
and  Atlantic  type  locomotives.  These  locomotives  made 
some  remarkable  runs,  but  difficulties  with  the  crank 
axles  and  inside  valve  motion  also  led  to  their  conversion 
to  the  two  cylinder  type. 

Ex])erience  with  this  arrangement  of  cylinders  on  the 


Zv.   End 


Hd.   End 


LEFT      515.4      I.    HP. 
TOTAL   I.    HP.       1611.4 


Low  Speed,  Long  Stroke   Indica- 
tor Card  Taken  on   December  29 


LEFT      967.1      I.    HP. 
TOTAL     I.    HP.      3035.1 


Indicator  Card  Taken   December 
29:    Showing    Max.    HP. 


cut-off  and  mean  tractive  effort,  the  increase  will  only 
be  to  4J.400  lb.,  requiring  much  less  adhesive  weight  to 
prevent  slipping  than  the  corresponding  two  cylinder  de- 
sign. 

It  is  thus  seen  that  with  the  three  cylinders  we  may 
readily  get  a  very  high  starting  torque  uniformly  ap- 
plied, thus  reducing  the  stress  on  the  draft  gears,  and 
also,  that  with  the  train  once  in  motion,  it  may  be  hauled 
with  a  much  shorter  cut-off.  Roughly,  with  a  train  loaded 
up  to  the  maximum  starting  capacity  in  each  case,  it  may 
be  hauled  after  starting  at  a  50  per  cent  cut-off  with  a 
two  cylinder  engine,  and  at  a  35  per  cent  cut-off  with  a 
three  cylinder  engine,  thus  promoting  the  economical  use 
of  steam. 
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Two  cylinder  simple  locomotives  in  this  country  have 
new  been  built  of  a  size  where  piston  thrusts  are  excep- 
tionally high ;  cylinder  sizes  being  as  great  as  31  in.  and 
boiler  pressure  running  from  200  to  250  lb.  Realizing 
the  limitations  of  the  two  cylinder  engine,  the  American 
Locomotive  Company  in  1922  converted  a  two  cylinder 
4-8-2  fast  freight  locomotive  into  a  locomotive  of  the  three 
cylinder  type.  This  locomotive  was  one  of  a  number 
built  for  the  New  York  Central,  originally  with  28  in. 
x  28  in.  cylinders.  In  converting,  three  cylinders  25  in. 
x  28  in.  were  used.  In  addition  to  this,  the  locomotive 
was  fitted  with  a  Booster,  Type  E  superheater,  Elesco 
feed  water  heater  and  an  Elvin  mechanical  stoker.  The 
engine  was  placed  in  freight  service  on  the  Mohawk  Di- 
vision of  the  New  York  Central  and  the  results  obtained 
were  eminently  satisfactory.  The  increase  in  weight  on 
drivers  as  compared   with  the  two  cylinder   engine  was 


mometers  were  applied  to  the  left  steam  pipe  close  to  the 
steam  chest  and  to  the  exhaust  passage.  Steam  gauges 
were  applied  to  the  saturated  and  superheated  sides  of 
the  header,  and  a  recording  steam-gauge  connected  to  the 
boiler  in  such  a  position  that  it  could  be  read  from  the 
indicator  box.  A  speed  recorder  was  applied  in  the  cab. 
Indicators  were  applied  to  all  cylinders,  and  a  revolution 
counter  used  for  checking  the  speed. 

Preliminary  runs  were  made  between  Buffalo  and  Man- 
chester from  December  20th  to  23rd,  for  the  purpose  of 
adjusting  the  instruments  and  drilling  the  crew,  and  on 
the  29th  and  30th  a  successful  round  trip  was  made,  upon 
which  the  figures  in  the  report  are  based. 

The  test  of  the  29th  was  made  from  Tifft  Farm  to 
Caledonia,  where  it  was  terminated  on  account  of  setting 
out  a  car  for  a  hot  box,  thus  eliminating  any  figured  ad- 
justments of  the  results  for  shifting  delays,  etc. 


Three    Cylinder    Mountain    Type    Locomot 


Service    on    the    Lehigh    Valley    Railroad — Built    by   the    American    Locomotive    Company 


very  small,  and  the  additional  hauling  capacity  warranted 
a  considerable  increase  in  the  tonnage  rating. 

The  satisfactory  working  out  of  this  design  led  the 
builders  to  develop  and  build  a  complete  new  locomotive 
of  this  type.  The  wheel  arrangement  was  kept  the  same 
as  in  the  New  York  Central  locomotive,  as  was  also  the 
size  of  cylinders  and  diameter  of  driving  wheels.  Type 
A  superheater  was  used,  combustion  chamber  and  Elvin 
St>>ker  applied,  and  the  main  rods  instead  of  being  coupled 
all  to  the  second  pair  of  driving  wheels  were  coupled  in- 
side to  the  second  axle  and  outside  to  the  third. 

This  engine  was  turned  out  of  Brooks  Works  of  the 
American  Locomotive  Company  in  October,  1923.  It 
was  immediately  placed  in  service  on  the  Buffalo  Division 
of  the  Lehigh  Valley  Railroad,  and  for  several  weeks  en- 
gaged  in  hauling  heavy  freight  trains  over  that  division. 
The  locomotives  used  in  this  service  had  been  of  the 
Mikado  type  with  a  tractive  force  of  about  63,000  lb. 
This  three  cylinder  engine  had  a  tractive  force  of  64,700 
lb.  The  ruling  grade  on  this  division  is  21  feet  to  the 
mile,  or  4  per  cent,  and  the  tonnage  rating  of  the  Mikado 
engine  was  3,000.  This  same  tonnage  was  given  to  the 
three  cylinder  locomotive.  It  was  handled  with  ease,  and 
gradually  increased  until  it  reached  a  little  over  4,500 
tuns.  This  engine  handled  a  4,500  ton  train  over  the 
division  94  miles  long,  in  four  hours  and  thirty  minutes 
running  time.  The  performance  of  the  locomotive  on  this 
division  fully  demonstrated  the  advantages  claimed  and 
the  Railroad  Company  decided  to  conduct  an  indicator 
test  which  would  also  include  accurate  coal  and  water 
readings. 

The  locomotive  was  equipped  for  test  purposes  at  the 
East  Buffalo  shops  of  the  Lehigh  Valley  Railroad  as  fol- 
lows : 

Gauge  glasses  were  applied  to  the  corners  of  the  tank- 
to  measure  the  water,  and  the  tank  calibrated  by  weighing 
out  the  water  in  a  barrel  mounted  on  platform  scales.  A 
drop  bottom  coal  box  was  applied  to  tender  for  measuring 
the  coal.  Capacity  of  the  box  was  checked  by  repeated 
fillings  and  weighings  of  the  dumped  contents,  the  same 
grade  of  coal  as  was  used  on  the  trips  being  used.    Ther- 


Tl.e  test  of  the  30th  was  run  from  Manchester  to  De- 
pew,  where  the  train  was  set  off  for  the  Tonawanda  con- 
nection. This  trip  includes  the  long  drift  of  13  miles 
from  mile  post  425  to  Depew  and  no  deductions  from  the 
fuel  and  water  consumed  are  made  for  this  drift,  all  fuel 
and  water  from  Manchester  to  Depew  being  credited  to 
the  actual  working  time  of  the  engine,  or  time  when  the 
throttle  was  open. 

The  principal  dimensions  and  proportions  of  the  engine 
is  given  in  one  of  the  tables,  and  a  summary  of  the  test 
data  and  results  of  the  two  test  runs  is  given  in  the  other. 

Particular  attention  is  directed  to  the  coal  per  indicated 
horse  power  hour  on  the  run  of  the  30th,  where  the 
average  cut-off  was  about  53  per  cent.  This  is  2.56  lb. 
per  indicated  horse-power-hour,  no  deduction  having  been 
made  for  the  coal  used  to  operate  the  stoker  and  air  pump, 
nor  for  loss  at  the  pops. 

The  amount  of  saturated  steam  charged  to  the  stoker 
and  air  pump  was  purposely  kept  at  a  conservative  figure. 
Under  the  conditions  of  the  test  its  determination  de- 
pended upon  estimation  only. 


Tonnage  Ratings  Compared 

No.  of  Cvls.             Tvpe 

R  R.  Class 

Booster 

Tractive  Power 

Tonnage  Rate 

2                     2-8-2 

XI 

None 

511,000 

3.000 

2                    2-8-2 

N-4 

With 

09,000 

3.500 

2                      2-8-2 

N-5 

None 

C3.000 

3.250 

2                      2-8-S 

N-5 

With 

73.000 

3.750 

2                     2-10-2 

R-l 

None 

72.600 

3.500 

3                       4-8-2 

S-l 

None 

64,500 

4.500 

Performance  Compared 

R   R.  Class 

N-5 

R-l 

S-l 

Tvpe 

2-S-2 

2-10-2 
2 

4-8-2 
3 

No.  of  cylinders 

2 

liiam.  and  stroke 

27x32 

29x32 

25x28 

63" 

63" 

Boiler  pressure 
Weight  on  drivers 
Weight,  total 

2001b. 
235.500 

200  lb. 
289.000 

200  lb. 
246.500 

318.000 

37O.0O(i 

369.000 

Tractive  power 

63.000 

72.CO0 

64.700 

3.000 

3.500 

Running  time 
Distance,  miles 

5  hr.  30  rain. 
94 

6hrs. 
94 

4  hrs.  30min- 
94 

.0011? 

.ooioe 

Ton-miles 

- 
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We  give  below  a  tabulated  comparison  oi  the  No.  5000 
with  the  Mikado  and  Santa  Fe  type  engines  operating  on 
the   Buffalo  Division. 

No  dynamometer  ear  was  used  during  the  tests;  there- 
fore, the  starting  characteristics  of  the  locomotive  are 
largely  a  matter  of  personal  opinion.  It  was  readily  con- 
ceded, however  by  all  observers,  that  the  engine  was  ex- 
ceptionally smart  in  starting,  yet  the  start  was  so  smooth. 


was  as  high  as  1.550  tons  in  weight.  In  this  service  speeds 
of  over  60  miles  an  hour  on  level  track  hav<  been  fre- 
quently attained. 

Below  is  a  comparison  of  the  performance  oi  this  en- 
gine with  the  Pacific  type  engines  previously  used  to 
handle  the  Milk  Train.  Kastbound,  a  K  5Ti  engine  was 
in  the  lead,  and  a  K  2)  ■  engine  was  used  as  a  helper  from 
(  oxton   to  Graccdale. 


Table   oi    Dimensions,   Weights   \m>   Proportions  of    Lehigh   Valley 
Locomotive    No,    5000 

Builder    \,,k  rican   Loco.   Co 

Type    of    locomotive 4-8-2 

5<  1 \  ice     Freight 

Cylinders,  number,  diameter  and   strofa \     25    in.   by   28  in. 

Valve   gear,   type Walschaert 

Weights  in   working  onli-i  . 

( »n     drivers     246,500  lb. 

I  'n    front    truck 66,000  lb. 

On    trailing    truck 56,500  lb. 

Total    engine    J69.000  lb. 

Tender     201,000  lb, 

Wh<    i  bases: 

Driving     18   ft. 

Rigid     [8   fi 

Total     engine     41   ft.  -1  in. 

Total  engine  and   tend*  r 7?  ft.  8  in. 

Driving  wheels,  diameter  outside  tires 6('  in. 

Boiler 

Type   ( 'onical 

Steam    pressure    200    lb. 

Fuel      Bitu.    coal 

1  Hameter,   first  ring,   inside S2  ' /.    in. 

Firebox,   length   and    width I?6^   in.  by  96 J4   in. 

( !orabustion   chamber    length 52  in. 

Tubes,   number  and    diameter 230 — 2%    in. 

Floes,    number   and    diameter 50 — 5jl   in. 

Length    over   tube   sheets .21    ft. 

Internal    area    through    tubes,    and    Hues 10   sq.    ft. 

Grate    area    34. .1   sq.   ft. 

Heating  surfaces: 

Firebox,  comb,  chamber   and  arch  tubes 3">2  sq.  ft. 

Tubes      2,832  sq.   ft. 

Flues     1 ,505   sq,   ft. 

Total    evaporative    -1,729   sq.   ft. 

Superheating     .1,249  sq.  ft. 

Comb,  evaporative  and  superheating 978  sq.   ft. 

Special   equipment: 

Brick  arch Security 

Superheater Type  A 

Stoker     Elvin 

General  data  estimated: 

Rated  tractive  force,   85   per  cent (S4.700  lb. 

Cylinder   horsepower    (Cole) 3.378 

Speed  at  1,000  ft.  piston  speed 44.0  m.p.h. 

Weight  proportions: 

Weight  on  drivers  -£-  total  weight  engine,  per  cent..    66.9 

Weight  on  drivers  ~-  tractive  force 3.81 

Total  weight  engine  ~   cylinder  hp .  109.2  lb. 

Boiler  proportions: 

Comb.  heat,  surface   -4-   cylinder  hp 1.74 

Tractive  force   -£-  comb.  heat,   surface 10.83 

Tractive  force  X   dia.  drivers  -f-  comb.  beat,  surface. 749 

Cylinder   hp.    -j-   grate  area.  .  . 40.1 

Firebox  beat,   surface   ~  grate  area 4.65 

Firebox  heat,  surface,  per  cent  of  evap,  heat,  surface.      8.29 
Superheat,   surface,   per  cent   of  evap.   beat,   surface..    26.42 


Summary   of    Road   Tests   oi     Lehigh    Valley 

Date     of     test |), ■  .  29 

From      Tiffl  FSarm 

To     Caledonia 

Length    of    run,    miles 59.4 

Working  distance)  miles 56.4 

Drifting   distance,   miles 3.0 

Time,  actual,  start   to  stop,  minutes....  198 

Time,    delays,    minutes 9 

Time,    running,    minutes 

Time,    drifting,    minutes ]  7 

Number   of   Stops    1 

Number    of    ears   in    train,    including   ca- 
boose      94 

Gross  weight  of  train,  excl.  >t   locomo 
tives  4.619* 

1(1(1    ton-miles,    based    on    distance    run..  2.7  11 

Vverage   speed    while   working,    m.p.h..  19.68 

Average  speed  while  in  motion,  m.p.h..  18.87 

Average  temp,  of  feedwater  in  tank...  40. 2t 

Average  temp,   of  steam  in  branch   pipe.  615. 5t 

Average    boiler    pressure,    lb 185.6 

Water    from    tank,    lb 131,840 

Water   lost  at   inj.  overflow    (est.),  lb..  20 

Water  to    mxiliaries,    H> 3,720 

Water   lost   through   pops,  lb 564 

Water    to    cylinders,    lb 127,536 

Water  apparently  evaporated  per  pi  und 

oi    coal    as    bred 7.28S 

Water    app.    evap.     per    hour,     working 

turn     45,984 

Water  to  superheater  per  hour,  per  cent 

of  total    96.75 

Water    per    i.h.p.    per    hour,    incl.    aux- 
iliaries.  Hi 21  .'i11 

Water    per    i.h.p.     per    hour,    less    aux- 
iliaries,   lb 21.09 

Water  per  100  ton-miles 48.04 

Factor  of  evaporation  combined    i  H.t.u. 
in  steam  total  divided  by  970.4  \  total 

water  evaporated)    1.353 

Coal          ired  per  hour,  working  time.  lb.  6.314 
Coal    as    fired    per    sq.    ft.    of    grate    per 

hour,   Hi 74.85 

Coal  as  fired  per   100  ton-miles 6.59 

Coal  as  fired  per  i.h.p.  hour,  incl.  aux- 
iliaries, lb 2.89 

Coal    as   fired    pei    i.h.p.    hour    less   aux- 
iliaries,   lb 2. SI 

Efficiency,  combined,  total  B.t.u.  in  fuel, 

dn  ided   by   100    75.95 

Average  indicated  hp.  of  locomotive...  2,180 
Average  cut-off  of  locomotive,  per  cent 

of   stroke    63.8 

Maximum    indicated  hp 3,035 

At  a  speed  of,  miles  per  hour 29 

Average  gage  pressure  at  steam  chest..  174.0 

*Tons. 
TDeg.  F. 
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No.    51 

Dei     10 

Avei  agt 

Manchesti  i 

I '.  |..  ■ 

77.4 

68.4 

62.4 

59. 4 

15.0 

246 

222 

24 

16 

222 

207 

1 

24 

2 

1.5 

64 

79 

3,929" 

4,274* 

.1.1141 

2,892 

19.70 

19.69 

20.92 

19.89 

ID.  ll 

40.lt 

619. 3t 

194.1 

138,550 

135,195 

20 

20 

4,433 

4,076 

1,380 

972 

132,717 

130,126 

7  658 

7.473 

43,746 

44,865 

96.28 

19.63 

20.36 

19.63 

20.36 

45.55 

46.80 

1.355 

1.354 

5,713 

6,012 

67.77 

71.31 

5.95 

6.27 

2.56 

2.72 

2.47 

2.64 

79.21 

77.58 

2,228 

2,204 

52.4 

58.1 

2,896 

2,966 

46 

37.5 

176.0 

175.0 

The  riding  qualities  of  the  locomotive  are  really  remark- 
able for  smoothness  and  freedom  from  lurching  and  vi- 
bration at  high  speeds.  This  shows  very  good  balance 
and  proportioning  of  the  spring  system,  as  well  as  coun- 
ter-balancing in  the  driving  wheels. 

After  the  tests  were  completed  this  locomotive  was 
transferred  to  the  Seneca  Div.  East  and  Wyoming.  Div., 
operating  between  Sayre  and  Lehighton,  a  distance  of 
145  M.  via  the  mountain  cut-oft".  The  ruling  grade  on 
this  division  eastward  is  61  ^  feet  to  the  mile,  and  west- 
wan  i  a  maximum  of  about  69  feet  to  the  mile.  The  pur- 
pose of  this  transfer  was  to  find  out  if  the  locomotive 
could  satisfactorily  handle  milk  trains  weighing  approx- 
imately 1200  tons,  which  had  been  handled  previously  by 
Pacific  tvpe  locomotives  double-headed.  The  combined 
tractive  power  of  the  two  engines  going  east  was  approx- 
imately 90,000  lb.,  and  going  west  approximately  97,000 
lb.  Engine  5000  was  given  a  trial  trip,  the  weight  of  the 
train  being  a  little  over  1,300  tons.  It  had  no  difficulty 
in  handling  this  train  over  the  mountain  alone  and  mak- 
ing schedule  time.  Since  this  trial  trip  it  has  been  regu- 
larly used  in  milk  train  services  and  has  had  no  help 
over  the  mountain  at  any  time.    The  train,  in  some  cases. 


Westbound,  aK5^  engine  handled  the  train,  another 
K  5j,2  being  used  as  a  helper  from  Lehighton  to  Grace- 
dale.    The  5000  handled  this  same  train  without  assistance 


Comparison  of  liogines 

U9ed  on  This  Train 

R.  R.  Class 

K2'/2 

K5V4 

8-1 

No.  of  cylinders 

2 

2 

3 

Diam.  and  stroke 

25s2S 

27x28 

25i28 

Diam.  of  drivers 

77" 

73" 

69" 

Boiler  pressure 

215  lb. 

205  II). 

200  lb. 

Weight  on  drivers 

101   ill)  lb. 

204.560  lb. 

vi.;  S00  lb 

Weight,  total 

2G2.100  1b. 

3 11. 900  lb. 

369.000  lb. 

Tractive  power 

41.5001b. 

48.7001b. 

64.700  lb. 

Comparison 

of  the  Operation  of  the  Milk  Train 

With  Engine 

No.  5000 

Direction 

East 

West 

East 

West 

Ruling  grade,  ft.  p.r  mile 

61% 

69 

61V', 

69 

Average  cars  in  train 

19  loads 

38  empty 

19  loads 

38  emptv 

1  caboose 

2  cabooses 

1  caboose 

2  cabooses 

Lead  engine,  class 

K5VA 

'K  51/, 

S-l 

S-l 

Lead  engine  tractive  power 

48.720 

48.720 

64.700 

64.700 

Helper  engine,  class 

K2". 

K5'A 

None 

None 

Helper  tractive  power 

4  1 330 

48.720 

Total  tractive  power 

90.250 

97.U0 

64.700 

64.700 

Total  weight  of  engines  and  tenders. 

574.000 

<;■::  ..», 

570.000 

570.000 

in  either  direction,  but  dropped  a  little  time  on  the  hill 
in  comparison  with  the  two-engine  operation.  The 
schedule  over  the  Division,  however,  is  usually  maintained 
without  dithcultv  bv  the  three  cylinder  engine. 


The  Railway  Fuel  Problem 


By    W.    E.    Symons 


Conservation  of  fuel  in  all  cases  involves  questions  of 
combustion  and  this  in  turn  necessitates  consideration  of 
different  systems  or  methods  best  adopted  to  give  desired 
results.  In  stationary  and  marine  practice  many  forms 
of  furnaces  and  methods  of  securing  proper  combustion 
of  fuel  are  employed,  while  in  locomotive  practice  this  is 
fairly  well  defined,  varying  of  course  with  size  of  en- 
gine, kind  cf  fuel  used,  etc. 

Artificial  Draft 

Alain-  of  cur  large  stationary  and  marine  plants  operate 
by  natural  draft,  but  locomotives  all  are  operated  by  arti- 
ficial draft. 

There  are  two  kinds  of  artificial  draft : 

Blower  or  forced  draft,  and  vacuum  or  induced  draft, 
and  locomotives  are  operated  by  the  latter  or  induced 
draft  method.  Induced  draft  in  the  firebox  is  caused  by 
the  action  of  exhaust  steam   from  the  cylinders  through 


dition,  and  it  is  this  feature  which  is  open  to  severest  crit- 
icism as  it  is  unsound  from  an  engineering  standpoint,  is 
nnmechanical,  is  uneconomical  to  the  paint  of  willful  waste, 
and  cannot  be  defended  by  those  who  by  act  of  omission 
or  commission  a'-e  responsible  for  its  continued  existence 
in  locomotive  design,  maintenance  and  operation. 

Just  what  amount  of  back  pressure  should  be  allowed 
or  provided  for  in  each  case  cannot  be  accurately  deter- 
mined in  advance,  but  this  is  no  reason  why  means  should 
not  be  provided  for  meeting  the  varying  conditions  in 
actual  road  service. 

Back  Pressure  on  Pistons 

The  following  tabulation  shows  the  exhaust  pressure  in 
pounds  and  the  back  pressure  on  pistons  in  horse  power 
shown  by  indicator  cards  taken  from  7  passenger  and  11 
freight  engines  on  one  of  the  large  trunk  lines. 

A  careful  study  of  this  table  will  bring  out  much  in- 


TABUI.ATED    DISPLAY    SHOWING    DIMENSIONS,    STEAM     PRESSURE,    EXHAUST   PRESSURE  IN   POUNDS,   AND    BACK    PRESSURE   IN 

HORSE    POWER    OF    SEVEN    PASSENGER    AND    ELEVEN    FREIGHT  ENGINES,    ON   ONE   OF  THE    LEADING  TRUNK 

LINK   RAILWAYS* 

Exhibit — A. 
Dimensions  and 

Steam  Pressure                   Exhaust  Pressure  in  Pounds  Back  Pressure  in  Horse  Power 

20  30  40  50 

Type                                                          Dimensions            Steam    Maximum    Minimum      Average  M.  p.  h.  M.  p.  h.  II.  p.  h.  M.  p.  b.                         Remarks 

4-6-2    25x28x73                   200             16                  8.5             12.6  185  240  295     '  350             Oil  S.   H. 

4-6-2    23)4x28x73                210              22                   9.5              14.7  175  230  285  340              Oil  and  S.  H. 

4-6-2    17x28x28x73              220              19.5                6.5              11.4  14n  290  440  590              Bal.  Com.  Oil,  no  S.  H. 

4-6-2    25x28x73                    200              13.5                7                 in  130  200  270  340              Coal  and  S.  H. 

4-6-2    22^x28x79                220              21                  10                 16.2  155  250  345  ...              Coal  no  S.   H. 

4-4-2    15x25x26x79              220              14.5                7                   9.2  75  155  235  315              Coal    no    S.    H. 

442    15x25x26x73              220              13.5                8                 10.2  115  185  255  325              Oil  and  S    II. 

Average     7     Pass.     Eng's.  .                  ...                17.1                 8                   12  139  221  304  376 

Freight    Engines 
Dimensions  and 

Steam  Pressure                      Exhaust  Pressure  in  Pounds  Back  Pressure  in    Horse  Power 

10  15  20  25 

Type                                                               Dimensions             Steam    -Maximum    Minimum       Average  M.  p.  h.  M.  p.  h.  M.  p.  h.  M.  p.  h.                           Remarks 

2-10-2    19x32x32x57              225              17                   5                 10.8  130  280  430  580              Oil,    Tandem 

2-10-2    19x32x32x57               225               13                     7                  10.4  160  250  340  430               Coal,   no    S.    H.,   Tandem 

2-8-0    16x28x32x57              210              16                 10.5              12.5  150  225  300  375              Tandem,  Coal 

2-8-0      24x32x57                    180              15                   5                 11.2  65  130  195  260              Oil    and    S.    H. 

2-6-2      1754x29x28x69         225              10                   4.5                7.3  65  105  145  185              Bal.    Com.   Coal 

2-10-2    24x32x57                    225              16.5              10.5              13.5  120  210  300  390              Oil  and  S.  H. 

2-6-2      17x28x28x69              220              16.5                7                 11.7  130  170  210  250              Vauclain  Com. 

2-10-10-2    28x38x32x57              225              23                   6                 16.5  300  650  800  1.050              Oil  and   S.   H. 

2-8-8-2    23x37x32x57              200              22                   8                 14.4  235  490  745  1.000              Oil  and   S.   H. 

2-8-8-2    26x38x34x63              225              19                   8                 11.2  290  385  480  575              Oil   and   S.   H. 

J  (.  i.  2    24x38x28x69              220              16                   6                 21.1  170  310  450  590              Coal  and  S.  H. 

Average    11    Freight    Eng's                ...             16.7               7                127  164  291  399  516 

P.    s  —  1 1    Mill   be   noted  the  back   pressure  in  horse  power  on  pistons  of  passenger  engines  is  at  20,  30,  40  and  50  m.  p.  h.,  while  for  the  freight  engines 

ihi    speeds  are   10,    15,   20  and  25   m.   p.  h.                                                                           '  From  proceedings  I.  F.  A.,  1912. 


nozzle  tip  and  stack,  thus  causing  a  vacuum  in  the  front 
end  and  tubes  to  firebox. 

The  force  of  this  exhaust  steam  must  of  necessity  be 
opixised  at  its  source  by  the  pistons  and  is  therefore 
negative  or  back  pressure  and  is  controlled  in  large  de- 
gree by  the  size  or  area  of  the  exhaust  nozzle  tip.  and  as 
nozzles  are  adjusted  or  reduced  to  make  engines  dependa- 
ble against  steam  failures  under  maximum  adverse  condi- 
tions, it  follows  that  they  are  below  their  potential  effi- 
ciency at  all  times,  with  no  means  of  adjustment  to  meet 
the  fluctuating  conditions  of  service. 

Railway  transportation  and  mechanical  officers  and  en- 
ginemen  alike,  detest  the  terms,  "Engines  don't  Steam,' 
"Engine  tailed  on  account  no  steam,"  etc.,  therefore  there 
is  sufficient  pressure,  permanently  put  on  the  pistons,  to 
insure  against  any  such  complaint,  although  in  most  cases, 
as  above  stated,  the  engine  is  permanently  handicapped  to 
provide  a  remedy  against  an  intermittent  ailment  or  con- 


teresting  information,  and  serve  to  spur  those  interested 
in  operation  economies  to  "taking  stock  as  it  were''  with 
a  view  of  putting  their  own  house  in  order. 

In  the  absence  of  weight  of  train  and  gradient,  it  might 
nut  be  fair  to  attempt  a  too  close  comparison  or  criticism, 
in  the  absence  of  these  factors,  however,  it  is  plain  that 
many  of  these  engines  were  simply  hobbled  so  they  could 
neither  run  or  pull  a  train  in  an  economical  manner,  and 
were  wasting  enough  fuel  in  any  60-day  period,  to  more 
than  pay  for  such  improvement  c'.s  would  remedy  the 
trouble. 

Excessive   Back   Pressure  on   Pistons   and   Its   Effect   on 
Operating   Economy 

The  following  tabulation  will  give  a  good  idea  of  what 
this  constant  excessive  back  pressure  means  when  con- 
verted in  to  good  American  Dollars  and  as  this  is  the  yard 
stick  bv  which  railway  operation  and  locomotive  economy 
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is  measured  it  will  be  well  for  all  students  to  study  t hi> 
carefully. 

With  excessive  back  pressure  on  pistons  of  Km  to  500 
horse  power,  due  to  bushed,  bridged  or  otherwise  con- 
tracted nuzzle  opening,  the  loss  in  fuel,  based  <>n  4  11  is. 
of  coal  per  horse  power  hour,  and  coal  prices  S3.00, 
$4.00  and  $5.00  per  ton  would  range  from  $3.00  to 
$40.00  per  engine  day  of  5  to  8  hours,  and  on  a  basis 


90  per  cent  of  all  employes  arc  paid  on  an  hourly  b 
The  average  hourlj  wage  in  1916  was  27-8  cents  and  in 
November,  1923,  it  was  61  cents.  The  average  wage  per 
day  of  all  employes  paid  on  a  daily  basis  in  1916  was 
$3.04,  and  in  November,  1923,  it  was  $7.91,  an  increase  of 
160  per  cent. 

"This    large   increase   was    not    due   to   increases   in    the 
compensation  of  officers,  because  in  1916  the  average  com- 


EXCESSIVE   BACK    PRESSURE   ON    PISTONS   AND   ITS 

( Tentative) 
Exhis 
Extra    Fuel    Required   Due  to   Excessive    Back    Pressure  t.n    Pistons   in 

5-6-7  and  8  Hours 


I  I  1  I  i    1     ON     OP1  RA  I  ING    El  ONOMY 


Hack  Pressure 

on  Pistons  in 

H.P.  and  lbs.  Coal 

Pounds 

Coal  Per  Horse  Power  ill 

5-6-7  and  S  Hours 

Price 
per 

P      ii.  savins  per  day  of  5,  6, 
houi  a  n  ith  i ".,]  at  $3,  S4  and  $5 

7  and  8 
per  ton 

One 

year's 

Back 

Prt  - 
in  II  1' 

II  .P. 

5  Hours 

6  Hours 

7  Hours 

S  Hours 

5  Hours 

oil 

7  Hours 

8  Hours 

6  hour  day 

100 

4 

2,000 

2,400 

2.800 

J3.0I 

5.00 

$3.00 
5.00 

$4.20 
5.60 
7.00 

$4.80 
6.40 
8.00 

$1,314 
1,752 
2,190 

200 

4 

5,600 

.1,11' 

4.0)1 
5.110 

6.00 
10  01 

7.20 



12.00 

8.40 
11.30 
14.00 

9.60 
12.80 
16.00 

2.628 
4,380 

300 

4 

7,200 

3.00 

i  1  0 
5. do 

12.00 

15.00 

10.80 

14.4(1 
18.00 

12.30 
16.40 
20.50 

12.30 
16.40 
24.00 

3,942 
5,256 
6,570 

■ 

4 

8.000 

9.60O 

11.4(111 

12,800 

.1.1.: 

1 2.00 
16.00 

14. -10 
19.20 
24.00 

17.10 
22.80 
28.50 

19.20 
25.60 

32.00 

5,256 
8,760 

4 

10,000 

12.000 

14,000 

16,000 

3.00 
5.00 

15.00 

18.00 

_M.nn 
30.00 

21.00 
2.3.0(1 
35.00 

24.00 
32.00 
40.00 

6.570 
8.760 

of  six  (6)  hours  per  dav,  the  annual  loss  in  fuel  ranges 
from  $1,314  to  $10,950.' 

Nozzles  are  reduced  to  make  engines  dependable  against 
steam  failures  under  maximum  adverse  conditions,  con- 
sequently are  below  their  potential  efficiency  at  all  times. 
with  no  means  of  adjustment  to  meet  fluctuating  condi- 
tions of  service.  Assuming  the  average  excessive  hack 
pressure  on  pistons  dut  to  contracted  nuzzle  to  he  only 
100  H.F.  with  cial  at  $4.00  per  ton  and  6  hour  day,  the 
possible  saving  per  vear  on  200  engines  would  be  $1,752 
x  21 N  I  $350,400,  which  sum  capitalized  at  6  per  cent  w<  mid 
.justify  an  expenditure  of  55 .840.000.00. 

In  the  above  calculations,  dimensions  of  engines  are 
disregarded,  and  no  estimate  has  been  made  of  the  in- 
creased earning  power  of  the  engine  due  to  elimination 
of  constant  excessive  back  pressure  on  pistons. 

P.  S.  Horse  power  hours  do  not  include  time  engine 
is  drifting  or  standing  but  only  actual  hours  working 
.team  with  open  throttle. 

From  the  foregoing  it  must  be  clear  that  the  field  is 
so  broad  and  inviting  that  even  a  mild  effort  will  yield 
big  returns. 


A   Boomerang 

"If  the  railroads  were  corporations  operated  under  the 
conditions  of  strictly  private  business,  their  success  or 
failure  would  not  be  a  matter  of  deep  public  concern. 

"But  the  railroads  are  not  in  this  sense  private  enter- 
prises— they  are  the  life  of  the  country  and  on  their  prog- 
ress and  proper  development  the  prosperity  of  each  and 
every  American  depends. 

"Hence,  to  cripple  them  through  legislation  is  not 
merely  unethical — it  is  calamitous  and  the  penalty  will  lie 
inflicted  upon  the  people  themselves." — E.  M.  Heir.  Pres- 
ident. Weshnghouse  Electric  and  Manufacturing  Com- 
pany. 

Railway  Wages  in  1916  and  in  1923 

The  average  hourly  wage  of  railway  employes  at  the 
end  of  1923  was  120  per  cent  higher  than  in  1916.    About 


pensation  of  all  division  and  general  officers  was  $l>.''2  a 
day  and  in  November,  1923,  it  was  $17.10.  an  increase  of 
only  71  per  cent." 

"The  classification  of  employes  of  the  Interstate  Com 
merce  Commission  has  been  changed  somewhat  since  1916. 
Therefore,  it  is  not  possible  to  make  exact  comparisons 
between  the  wages  paid  then  and  now  to  each  class  of 
employes.  The  following  statistics  show  the  increases  for 
some  classes  of  employes  for  which  accurate  comparisons 
can  1  ie  made  : 


Average  wage 

jier  hour  Percentage 

Empl  yes                                                                  1916  Nov.  1923  Increase 

Machinists     $41  $.77  85 

Blacksmiths 393  .77  96 

Road    freight    conductors    50  .91  82 

Road   freight   brakemen    and    flagmen 335  .71  112 

Road    freight   engineers    riml    motormen    ...      .61  1.10  80 

Road   freight   firemen    and    helpers 39  .88  126 

Road  passenger  conductors 71  1.14  61 

Road   passenger   brakemen   and    flagmen...      .40  .80  100 

Road   passenger    engineers    and    mctormen.      .90  1.37 

Read,  passenger  firemen   and  hel|>ers 56  1.05  88 


"The  average  earnings  of  all  employes  in  the  year  1916 
were  $892.00.  or  $74.33  a  month.  In  the  twelve  months 
ended  with  November,  1923.  they  were  $1,626.00.  or 
$135.55.  an  increase  of  only  82  per  cent.  But  this  ap- 
parent discrepancy  between  the  earnings  per  day  and  per 
hour,  on  the  one  hand,  and  the  earnings  per  month,  on  the 
other  hand,  is  entirely  due  to  the  fact  that  the  average 
number  of  hours  worked  per  day  and  per  month  by  a  great 
majority  of  the  employes  has  been  substantially  reduced. 

"The  employes  sought  these  reductions  of  hours.  Pre- 
sumably, they  are  of  as  much  value  to  them  as  a  corre- 
sponding increase  in  wages  would  have  been. 

"<  >n  the  other  hand,  the  reductions  in  hours  of  work- 
have  increased  the  amount  of  wages  the  railways  must 
pav  bv  making  it  necessary  for  them  to  employ  more  men. 
In' consequence,  for  every  one  thousand  tons  the  railways 
hauled  one  mile  in  1916  they  paid  out  $3.10  in  wages, 
while  for  everv  one  thousand  tons  they  hauled  one  mile  in 
1923  thev  paid  out  $6.10  in  wages,  or  almost  twice  as 
much." 


The  Compound  Locomotive  on  the  Baltimore  and  Ohio 

Railroad 


By  John  E.  Muhlfeld 


The  article  by  Mr.  Geo.  L.  Fowler  on  "The  Pennsyl- 
vania Railroad  and  the  Modem  Locomotive,"  in  the 
March,  1924,  issue  of  Railway  and  Locomotive  En- 
gineering, has  been  of  considerable  interest  to  me, 
especially  that  portion  relating  to  the  "Compound  Loco- 
motive,'' reading  as  follows : 

"But  the  compound  locomotive,  as  introduced  in  this 
country  was  a  competitive  enterprise.  Each  manu- 
facturer had  his  own  design  to  exploit  and  used  it 
as  a  means  of  making  sales.  But  immediately  upon 
the  consolidation  of  a  number  of  the  builders,  the 
compound  locomotive  exploitation  ceased,  and  they 
gradually  went  out  of  existence  except  in  special 
cases,  thus  finally  corroborating,  by  practice,  the  posi- 
tion that  has  been  assumed  on  the  Pennsylvania. 

"At  times  the  pressure  to  adopt  the  compound  loco- 
motive was  very  great  and  a  single  case  in  point  will 
serve  to  illustrate  the  situation.  Mr.  F.  D.  Casanave 
was  superintendent  of  motive  power  at  Altoona  dur- 
ing the  controversy  and  was  offered,  and  accepted 
the  position  of  superintendent  of  motive  power  of 
the  Baltimore  &  Ohio,  A  few  weeks  before  he  left 
the  Pennsylvania  he  sent  some  members  of  his  staff 
to  the  Baltimore  &  Ohio  to  inquire  into  the  service 
rendered  by  the  compound  locomotives,  because  of 
tbe  pressure  that  was  being  brought  to  bear  to  pur- 
chase some  for  the  Pennsylvania.  They  came  back 
with  very  favorable  reports.  They  hail  not  witnessed 
any  performance  themselves,  but  talked  with  the  men 
who  were  handling  them,  and  it  looked  as  though 
the  Altoona  officials  were  holding  back  too  firmly. 
But  Mr.  Casanave  had  not  been  on  the  Baltimore  & 
Ohio  a  week  before  he  telegraphed  Mr.  Ely  not  to 
take  any  action  on  the  report  of  those  men,  until  he 
(Mr.  Ely)  should  hear  from  him  (Mr.  Casanave). 
lie  said  that  they  had  come  away  with  a  very  wrong 
impression,  and  it  shows  how  difficult  it  is  to  go  to 
any  road  that  is  not  investigating  a  thing  critically 
and  getting  information  on  which  action  can  be  taken 
with  reliance." 
\s  successor  to  Mr.  Casenave  as  General  Superinten- 
dent of  Motive  Power  of  the  Baltimore  &  Ohio.  I  fell 
heir  to  the  work  that  had  been  commenced  of  converting 
all  compound  to  simple  cylinder  type  locomotive-. 

My  subsequent  study  of  the  situation  convinced  me 
that  these  conversions  should  apply  only  to  those  Vau- 
clain  four-cylinder  compound  types  which  had  been  de- 
signed with  the  low  pressure  cylinders  disposed  above 
the  high  pressure  cylinders  with  off-set  crossheads  due 
to  the  difference  in  distance  between  the  high  and  the  low 
pressure  cylinder  centers,  and  more  particularly  on  ac- 
count of  the  water  of  condensation  from  these  low  pres- 
sure cylinders  gravitating  into  the  high  pressure  cylinders, 
and  causing  many  cylinder  failures.  In  addition  the  diffi- 
cultv  to  maintain  high  pressure  cylinder  packing  rings  in 
a  tight  condition  caused  excessive  pressures  in  the  low 
pressure  cylinders  and  consequential  broken  frames. 
These  troubles,  however,  did  not  obtain  to  any  great  ex- 
tent in  the  Yauclain  four-cylinder  compounds,  with  the 
high  pressure  located  above  the  low  pressure  cylinders 
where  the  cylinder  centers  were  equally  spaced  and  the 
crossheads.   side   rods   and   other   parts   were   not   off -set. 


Neither  did  they  obtain  in  the  Rhode  Island  two-cylinder 
compound   locomotives. 

After  a  careful  analysis  .,1"  the  situation  we  continued 
the  instructions  which  Mr.  Casanave  had  issued,  so  far  as 
the  simpling  of  the  Vauclain  compounds  with  the  low 
lire:  sure  cylinders  located  above  the  high  pressure  cylin- 
ders were  concerned,  but  discontinued  the  simpling  of  the 
more  favorable  types  of  Vauclain  four-cylinder  and  of  the 
Richmond  Cross-Compounds,  for  the  reason  that  with 
proper  maintenance  they  could  be  satisfactorily  operated 
without  going  to  unjustified  capital  and  maintenance  ex- 
penditures. Furthermore,  they  could  start  and  handle  the 
same  tonnage  trains  easier  and  with  from  15  to  20  per 
cent  less  fuel  consumption  and  less  manual  labor  on  the 
part  of  the  firemen.  The  records  of  the  performance  of 
the  more  favorable  tyi>es  of  Vauclain  compound  and  of 
the  Rhode  Island  cross-compound  locomotives  on  the 
Baltimore  &  Ohio  will  confirm  this,  even  though  that  com- 
pany has  converted  26S  Vauclain  four-cylinder,  38  Rhode 
Island  two-cylinder  and  1  Pittsburg  Tandem  cylinder,  or 
a  total  of  307  compounds  put  into  use  l)etween  1889  and 
1901  into  simple  cylinder  locomotives. 

It  will  be  remembered  that  Mr.  Cananave  supervised 
various  locomotive  tests  made  on  the  Altoona  Testing 
Plant  when  it  was  installed  at  the  St.  Louis  Exposition. 
One  of  the  locomotives  tested  was  an  imported  "DeGlehn 
Balanced  Compound."  From  the  reports,  this  DeGlehn 
Compound  showed  great  economies  as  compared  with 
domestic  locomotives  operating  under  like  conditions. 
Furthermore,  there  is  no  getting  around  the  fact  that  the 
Mallet  and  other  locomotives  of  the  cross-compound 
types,  and  even  the  Vauclain  Four-Cylinder  Compounds 
with  their  inherent  design  deficiencies,  would  produce  a , 
saving  of  from  15  to  20  per  cent  in  the  actual  coal  as 
fired  per  unit  of  work  performed  at  the  drawbar.  This 
was  demonstrated  in  more  ways  than  one  on  the  Balti- 
more iK;  (  )hio,  where  no  saturated  steam  locomotives  could 
ever  produce  the  fuel  performance,  month  in  and  month 
out,  (if  the  Rhode  Island  Two-Cylinder  and  the  Mallet 
and  Vauclain  Four-Cylinder  Compounds.  In  the  case  of 
the  latter,  after  they  were  simpled,  when  we  were  "hard 
put"  for  engineers  and  firemen  at  Cumberland,  it  was  al- 
wavs  possible  to  get  a  fireman  to  go  out  on  a  Vauclain 
Four-Cylinder  Compound  after  he  would  refuse  to  double 
back  on  the  same  class  of  locomotive  which  had  been 
simpled.  This,  more  than  anything  else,  demonstrated  to 
me  the  greater  steaming  capacity  and  the  lesser  coal  con- 
sumption of  the  compound  type  of  locomotive.  Also. 
these  Vauclain  Four-Cylinder  and  Rhode  Island  Cross- 
Compound  locomotives  could  always  start  and  accelerate 
a  train  out  of  a  yard  or  passing  track  much  more  quickly 
than  a  converted  single  expansion  locomotive. 

Disregarding  the  question  of  indifferent  design  of  the 
Baldwin  Four-Cylinder  and  the  Rhode  Island  and  other 
two-cvlinder  compounds  which  were  put  into  use  dur- 
ing the  1889-1901  period.  I  am  firmly  convinced  that  had 
the  use  of  the  superheater  been  inaugurated  in  this  coun- 
try prior  to  the  advent  of  the  compound  locomotive,  the 
latter  would  still  be  in  use,  as  the  troubles  due  to  exces- 
sive condensation  in  the  low  pressure  cylinders  would 
the  not  have  occurred. 

As  related  in  vour  article,  the  Pennsylvania  people  have 
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never  extended  the  use  of  the  Compound  locomotive,  al- 
though they  have  recently  constructed  many  hundreds  of 
a  2-10-0  type  of  freight  locomotive,  which  they  term  their 
"50  per  cent  cut-off  engine,"  i.e.,  they  have  a  special  de- 
vice for  starting  the  locomotive,  but  after  starting  this 
cuts  out  and  the  locomotive  can  then  he  worked  at  not  to 
exceed  50  per  cent  cut-off  as  compared  with  the  average 
locomotive,  which  can  at  any  time,  dependent  upon  speed, 


lie  operated  from  a  minimum  to  about  89  per  cent  cut-off. 
It  is  evident  from  their  decision  in  this  regard  that  the 
Pennsylvania  engineers  realize  the  benefit  of  compound- 
ing, a>  in  these  locomotives  the  50  per  cnt  cut-off  schme 
pratieally  provides  for  a  double  expansion  in  each  cylinder 
and  should  approximate  the  economy  of  a  2  to  1  or  a 
J'. i  to  1  ratio  compound  locomotive,  but  withut  the  ad- 
vantages  of  cross-compounding. 


The  Railways  and  the  State* 

By  Sir  Henry  Thornton,  Chairman  and  President,   Canadian    National   Railways 


In  these  days  every  country  appears  to  have  a  railway 
problem.  In  some  states  the  problem  is  one  of  recon- 
struction and  reorganization  necessitated  by  the  ravages 
of  the  war;  elsewhere  it  may  be  dissatisfaction  with 
private  enterprise,  or  again  an  effort  in  the  direction  of 
reduced  freight  rates:  but  whatever  the  movement  may 
be  it  seems  to  be  an  expression  of  unrest  and  dissatisfac- 
tion with  the  part  the  transport  system  is  playing  in  the 
life  and  development  of  the  community.  Varii  ius  solutions 
have  been  suggested,  covering  the  entire  scale  of  human 
endeavor,  without  apparently  effecting  a  permanent 
remedy. 

We  who  have  lived  on  this  side  of  the  Atlantic  and 
enjoyed  the  untold  blessings  of  tranquility  and  freedom 
from  warfare,  can  hardly  appreciate  the  necessity  for  that 
eternal  vigilance  which  elsewhere  has  been  the  only  price 
at  which  existence  could  be  purchased.  However  much 
the  European  may  deplore  the  excursions  of  Mars  which 
have  afflicted  his  continent  from  time  immemorial,  his 
point  of  view  with  respect  to  war,  by  hereditary  alone, 
is  fundamentally  different  from  our  own  feelings  on  the 
subject,  and  he  views  the  intervention  of  the  state 
with  respect  to  his  railways  as  a  necessary  effort  to 
strengthen  the  military  machine.  It  is  interesting  to 
observe  that  the  state  ownership  of  railways  has  not  thus 
far  invaded  the  United  Kingdom,  probably  for  the  reason 
that  the  United  Kingdom  itself  has  never  been  invaded  or 
pillaged  by  the  enemv  since  the  days  of  William  the 
Conquerer  in  the  eleventh  century.  In  making  this  state- 
ment I  ignore  the  air  raids  of  the  Germans  during  the  late 
war.  as  the  damage  inflicted  was  relatively  negligible. 

On  the  North  American  Continent,  with  the  exception 
of  the  Canadian  National  Railway  System,  there  has  been 
a  genera]  commitment  to  the  principle  of  privately-owned 
railways.  This  has  come  about,  first,  because  in  a  new 
countrv  the  poverty  of  the  government  must  necessarily 
leave  much  to  private  initiative,  and  secondly,  freedom 
from  attack  and  invasion  relieved  the  state  of  the  ac- 
quisition of  the  transport  system  as  a  military  adjunct. 
But.  as  intimated  at  the  outset  of  my  remarks,  there  seems 
to  be  sufficient  complaint,  as  well  as  threats,  to  keep  these 
private  enterprises  in  a  state  of  defense,  and  to  some 
degree  a  state  of  turmoil. 

I  have  no  desire  or  intention  to  embark  upon  an  argu- 
ment for  or  against  state  ownership  of  railways,  but  I 
think  I  may  from  a  somewhat  varied  experience  in  the 
railway  profession  point  out  some  of  the  essential  factors 
of  the  problem  which  may  be  employed  as  a  yardstick  to 
measure  your  position,  and  the  groundwork  for  our  sub- 
sequent discussion  may  be  summarized  as  follows : 

'An  address  before  the  American  Railway  Engineering  Association  March, 
1924. 


(  1  )  An  adequate  means,  at  reasonable  cost,  for  the 
conveyance  of  persons  and  goods  from  one  place  to  an- 
other within  the  frontiers  of  any  country,  and  the  per- 
formance of  that  same  function  with  respect  to  inter- 
national traffic,  is  essential  for  the  advancement  of 
civilization  and  the  development  of  industrial  life. 

(2)  Transportation  has  a  greater  effect  upon,  and  is 
more  intimately  connected  with,  the  daily  life  of  the  in- 
dividual and  the  welfare  of  the  nation  than  almost  any 
other  form  of  commercial  activity. 

(3)  For  these  reasons  transportation,  of  which  the 
railway  is  the  most  efficient  expression,  has  from  all  time 
l>een  regarded  as  an  important  function  of  the  state,  or, 
if  delegated  to  private  enterprise,  the  state  has  exercised 
a  constantly  increasing  scrutiny  and  regulation  in  the 
interests  of  its  citizens. 

Any  lapses  of  sufficient  duration  and  importance  are 
likely  to  prove  a  discontent  which  finds  expression  in  a 
demand  for  government  ownership. 

Arguments  for  State  Ownership 

Those  who  favor  the  government  ownership  of  railways 
generally  advance  something  like  the  following  argu- 
ments : 

First — That  railways  play  such  an  important  part  in  the 
life  of  the  community  that  they  cannot  be  safely  entrusted 
to  private  ownership,  lest  discrimination,  injustice  and 
various  irregularities  develop. 

Second — That  under  state  ownership  rates  and  fares  can 
be.  fixed  upon  that  scale  which  will  best  promote  develop- 
ment and  progress. 

Third — That,  broadly  speaking,  a  higher  degree  of 
justice  will  be  accorded  to  communities  and  the  public  in 
general  than  under  private  ownership. 

Arguments  for  Private  Ownership 

Those  who  favor  private  ownership  and  operation  of 
railways  generally  contend : 

First — That  state-owned  and  operated  railways  are 
inefficient,  unprogressive  and  expensive,  largely  because 
of  the  impossibility  of  divorcing  entirely  the  railway  ad- 
ministration from  the  field  of  politics  and  the  feeling  that 
officers  and  employes  working  for  the  state  have  less 
reason  for  initiative  and  industry  than  those  who  are 
employed  by  private  corporations. 

Second — That  in  a  democracy,  the  more  that  is  left  to 
private  initiative,  the  better. 

Third — That  state  ownership  is  a  form  of  paternalism 
treading  closely  upon  the  heels  of  socialism. 

As  a  matter  of  fact,  beyond  the  general  and  broad  state- 
ment that  transportation  has  such  a  vital  effect  upon  the 
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community  that  it  should  properly  be  in  the  hands  of  the 
state,  and  the  argument  that  the  interjection  of  politics  in 
any  railway  system  is  bound  to  produce  disaster,  there  is 
not  much  to  he  added  either  for  or  against  government 
ownership,  and  the  problem  becomes  entirely  a  matter  of 
expediency  in  individual  states.  \\  hat  may  be  necessary 
or  desirable  in  one  country  may  be  quite  the  reverse  in 
another,  and  some  formula  must  be  sought  which  will 
give  expression  to  this  principle. 

Essentials  for  Private  Ownership 

There  are  three  cardinal  principles  essential  to  the 
existence  of  any  railway  as  a  private  enterprise: 

(1)  It  must  maintain  solvency  and  meet  its  financial 
obligations. 

(2)  It  must  furnish  adequate  transportation  at  reason- 
able rates  to  the  public. 

(3)  It  must  pay  to  its  employes  that  wage,  which, 
under  reasonable  conditions,  will  permit  them  to  live  in 
decency  and  comfort  under  sanitary  conditions,  and  to 
educate  and  bring  up  their  children  as  self-respecting 
members  of  society. 

Let  us  elaborate  a  little  these  three  principles. 

Solvency,  which  is  to  say  the  ability  to  meet  obligations, 
is  the  first  factor  in  the  existence  of  any  institution.  A 
railway  which  finds  itself  insolvent  is  not  only  placed  in 
the  hands  of  a  receiver,  but.  being  unable  fully  to  perform 
its  transportation  obligations  to  the  community,  becomes 
a  menace  and  a  deterrent  to  progress  and  development. 
Therefore,  obviously,  solvency  must  be  maintained. 

A  railway  which  though  solvent,  imposes  rates  and 
fares  which  throttle  the  industrial  life  of  the  community 
and  produce  discomfort  among  its  citizens,  cannot  be  per- 
mitted to  pursue  such  a  course  without  increasing  protesl 
ami  the  probability  of  exciting  state  intervention. 

If  the  wages  paid  and.  the  working  conditions  imposed 
upon  the  employes  are  of  such  a  character  as  to  provoke 
strikes  and  continued  interruption-  of  traffic,  again,  in  the 
interests  of  the  community,  there  must  lie  some  form  o 
correction  at  the  hands  of  the  state. 

A  material  departure  from  any  of  these  three  principles 
by  privately  owned  railway  systems  will  probably  excite 
a  demand  for  state  ownership,  and  a  departure  from  all 
three  will  in  time  inevitably  produce  that  result.  For 
example,  in -Canada  a  considerable  proportion  of  our  rail- 
way mileage  was  threatened  with  insolvency,  and  the 
government  of  that  day  took  over  those  properties  in  the 
interest  of  the  Dominion.  There  has  been  some  contention 
as  to  whether  this  course  was  wise  or  not.  In  my  opinion, 
for  what  it  is  worth,  I  think  it  would  have  been  difficult 
to  have  pursued  any  other  policy.  At  any  rate,  it  was 
insolvency  which  brought  into  existence  the  Canadian 
National  Railway  System,  and,  quite  apart  from  the  merits 
of  the  argument.  I  know  of  no  practicable  way  to  dispose 
of  that  system  without  great  loss  to  the  Dominion,  accom- 
panied, perhaps  by  a  considerable  and  detrimental  restric- 
tion in  service. 

There  is  another  factor  which  bears  upon  the  problem 
of  state  ownership,  which  is  social  in  character.  The 
unprejudiced  observer  cannot  fail  to  note  an  increasing 
spirit  of  discontent  and  dissatisfaction  in  the  masses  of  the 
public  in  all  countries  with  respect  to  the  distribution  of 
wealth.  The  world  as  a  whole  produces  sufficient  to  pre- 
clude the  existence  of  hunger  and  misery  among  the 
people  of  any  community  except,  of  course,  when  then 
may  be  occasional  periods  of  famine,  and  in  such  cases 
the  surplus  production  elsewhere  should  be  sufficient  to 
provide  sustenance.  But  in  all  countries,  states  and  cities 
there  do  exist  in  certain  quarters  misery,  distress  and 
hunger,  and  any  system  of  distribution  which  permits  the 


existence  of  such  things  is  fundamentally  inefficient  if  not 
actually  wrong.  It  is  an  insufficient  answer  to  say  that 
suffering  is  the  result  of  incompetence  or  a  lack  of  in- 
dustry and  enterprise,  or  that  the  average  individual  re- 
ceives what  he  deserves.  Such  arguments  neither  appease 
hunger  nor  clothe  the  naked,  and  the  fact  remains  that 
for  decades  there  has  been  a  constantly  increasing  feeling 
on  the  part  of  the  great  body  of  the  people  that  our  system 
of  distribution  of  wealth  is  wrong  and  should  be  changed. 
Increased  taxation  to  the  rich,  income  taxes,  death  duties 
— all  of  these  things  which  find  expression  in  the  statutes 
o!  almost  every  country  today — merely  indicate  the  kind 
of  evolution  which  is  going  on  in  the  minds  of  the  public, 
and,  curiously  enough,  we  accept  today  as  reasonable  wdiat 
we  regarded  but  yesterday  as  nothing  short  of  confiscation. 

What  is  the  responsibility  which  rests  upon  those  wiio 
have  it  within  their  power  to  influence  the  minds  of  men? 
It  seems  to  me  it  is  their  responsibility  to  so  administer 
the  affairs  in  their  charge  as  to  permit  the  advancement  of 
social  life  and  the  development  of  economic  problems  by 
evolution  rather  than  by  revolution,  and.  above  all,  to  speed 
on  the  work  of  educating  each  oncoming  generation;  for, 
in  a  democracy,  the  government  can  possess  no  greater 
intelligence  than  that  of  the  average  intelligence  of  the 
electorate. 

What  bearing  has  this  upon  the  state  ownership  of  rail- 
ways, and  is  it  an  important  factor  in  the  examination  of 
that  problem?  It  has  this  bearing:  it  produces  in  the 
minds  of  the  great  mass  of  the  people  the  feeling  that- 
state  ownership  of  railways  is  a  step  towards  an  improve- 
ment in  that  scheme  of  distribution  with  respect  to  which 
they  complain,  and  it  furnishes  a  fertile  soil  for  the 
propagation  of  the  theory  of  government-owned  railways. 

Conclusions 

Any  discussion,  such  as  the  one  which  is  now  being 
inflicted  upon  you.  can  only  be  worthwhile  if  it  can  be 
summarized  into  concise  conclusions  for  the  purpose  of 
provoking  intelligent  and  useful  discussion.  May  I,  there- 
fore, recapitulate  the  conclusions  which  have  already  been 
somewhat  elaborated : 

(  1  )  An  adequate  means  of  transportation  at  such  rates 
and  under  such  conditions  as  will  promote  industry  and 
progress  is  essential  to  the  well-being  of  any  nation. 

ii)  There  is  an  inherent  conception  that  transportation 
is  properly  the  function  of  the  slate,  but,  where  it  is 
delegated  to  private  enterprise,  the  state  is  justified  in 
maintaining  such  scrutiny  and  regulation  as  will  prevent 
abuse. 

i  ,i  I  Under  existing  circumstances  the  advisability  oi 
state  ownership  of  railways  depends  upon  the  conditions 
existing  within  the  frontiers  of  each  nation;  but  a  de- 
parture from  the  three  cardinal  principles  previously  laid 
down  will  probably  provoke  government  ownership. 

(4)  The  undercurrent  of  dissatisfaction  which  exists 
to  a  considerable  degree  among  the  masses  of  most  nations 
is  a  danger  sign  which  should  not  be  ignored  by  those  who 
wish  to  retain  in  private  hands  those  forms  of  industry 
which  vitally  affect  the  welfare  of  the  community. 

(5)  State  ownership  is  only  practicable  in  the  presence 
of  an  enlightened  and  intelligent  population,  and  in  the 
event  of  complete  divorcement  from  influences  other  than 
those  which  have  for  their  object  the  welfare  of  the  com- 
munity. 

( 6 )  The  fate  of  our  great  railway  undertakings  will 
depend  to  a  very  large  degree  upon  the  sagacity,  the 
justice  and  statesmanship  of  those  who  administer  these 
properties  during  the  present  uncertain  period,  when  the 
psychology  of  men  is  undergoing  a  rapid  change  and 
development  throughout  the  civilized  world. 


The  Locomotive  Booster 

The   Effect  of  the  Locomotive  Booster  on   Operation  and  Its  Efficiency  As  An  Engine 
By  M.  II.  Roberts,  Vice-Prea.  Franklin  Railway  Suppl]   Co.,  Inc. 


The  modern  steam  locomotive  with  its  large  boiler  and 
firebox  and  its  powerful  reciprocating  engine  is  an  answer 
to  the  continual  demand  for  mure  power;  bigger  loco- 
motives to  haul  more  tonnage  and  still  larger  locomotives 
to  haul  the  tonnage  faster.  To  provide  these  engines 
with  steam  requirements,  large,  heavy  boilrs  were  neces- 
sary. This  in  turn  called  for  big  fireboxes.  To  support 
and  carry  a  portion  of  this  increased  weight,  the  trailer 
axle  and  truck  were  introduced.  This  applies  to  both 
passenger  and   freight  locomotives. 

Starting  Power  Governed  by  Weight 

Locomotive  starting  power  is  governed  by  the  weight 
carried  on  the  drivers.  The  trailer  axle  usually  carries 
as  much  weight  as  one  pair  of  driving  wheels.  On  an 
Atlantic  type  or  4-4-2  locomotive,  this  weight  would  equal 
approximately  for  all  intents  and  purposes  50  per  cent   of 


have  to  be  increased  in  diameter  to  that  of  the 
drivers.  Just  as  soon  as  this  was  done  the  firebox 
was  interfered  with  and  other  complications  came 
into  play. 

2 — Another  effort  was  to  transfer  the  weight  momen- 
tarily on  to  the  driving  wheels  by  some  mechanical 
arrangement.  This  upset  the  inter-relating  func- 
tions of  the  different  units  at  the  rear  end. 

3 — Finally,  the  idea  was  conceived  of  developing 
means  for  transmitting  torque  to  the  trailer  axle, 
thus  converting  it  into  a  driver  and  increasing  the 
starting  power  of  the  locomotive  from  10  to  50 
per  cent,  depending  upon  the  type  of  locomotive. 

In  the  application  of  the  idea  certain  limitations  and 
functions  had  to  he  considered,  such  as: 

1 — Minimum  amount  of  changes  in  existing  locomo- 
tives. 
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the  total  weight  carried  by  the  driving  wheels;  33J/3  per 
cent  on  the  4-6-2 ;  25  per  cent  on  the  2-8-2 ;  and  20  per 
cent  on  the  2-10-2. 

Here  is  idle  weight  of  magnitude  which  could  permit 
a  certain  amount  of  torque  being  applied  to  the  trailer 
axle.  Various  ways  and  means  have  been  devised  to 
utilize  this  idle  weight : 

1 — To  make  the  trailer  wheels  into  a  pair  of  drivers  by 
connecting  them  up  with  side  rods  to  the  other 
drivers.     This  meant  that  the  trailer  wheels  would 


2 — No  disturbance  in  the  relation  between  the  firebox, 
trailer  axle  and  diameter  of  trailing  wheel. 

.3 — Installation  of  the  power  unit  so  that  it  would  de- 
liver the  torque  to  the  trailer  axle  without,  in  any- 
way, affecting  the  action  of  the  rear  end  of  the 
locomotive. 

4 — Additional  power  is  desirable  only  at  starting  and 
low  speeds,  where  the  boiler  can  supply  more  steam 
than  the  main  engine  can  utilize ;  hence,  the  power 
unit  should  normally  be  controlled  by  the  engineer, 
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but   should   be    inoperative   automatically   after   the 
locomotive  has   attained  a  ore-determined  speed. 
5 — No  interference   with   the    functioning  of  the   loco- 
motive at  high  speeds. 
With  these  conditions  to  meet,  the  inventor  applied  his 
idea  in  a  practical  form  to  an  Atlantic  type,  or  4-4-2  loco- 
motive.    His  arrangement  took  the  form  of  a  two-cylin- 
der, 90  ^   simple  steam  engine,  transmitting  its  power  to 
the  trailing  axle  through  an   idler  gear  which   could  be 
engaged  or  disengaged  at  the  will  of  the  operator.     The 
steam    supply    was    taken    directly    from    the    locomotive 
boiler. 

Results   of  Tests 

Results  of  the  first  tests  made  on  this  locomotive  are 
shown  on  chart  No.  1.  Here  is  plotted  the  draw-bar  pull 
curve  of  the  locomotive  with  and  without  the  assistance  of 


There  follows  a  brief  resume  of  some  of  the  results 
btained  by  the  application  of  the  locomotive  Booster: 

The  Booster  in  Passenger  Service 

1 — Smoother   starting   and   quicker   acceleration  which 

results  in  greater  comfort  of  passengers  and  ability 

to  maintain  train  schedules. 
2 — Assurance    of    sufficient   power    to    start   passenger 

trains  under  adverse  conditions. 
3 — Increased    tonnage    in    some    cases,    owing    to    the 

greater  starting  ability  of  the  locomotive. 

The   Booster  in  Freight   Service 

1 — Elimination  of  taking  slack  when  starting  freight 
trains  resulting  in  reduced  cost  of  equipment  main- 
tenance 
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Chart   No.   2 


the  power  increasing  device.  The  outstanding  feature 
was  the  material  increase  in  the  starting  power  of  the 
locomotive  amounting  to  36  per  cent. 

So  satisfactorv  was  the  performance  of  this  appliance 
on  the  Vtlantic  engine,  that  a  second  application  was 
made  to  a  Pacific  type,  or  4-6-2  locomotive.  Results  of 
the  tests  conducted  with  this  locomotive  are  shown  on 
chart  Xo.  2,  which  again  brings  out  the  tremendous  ad- 
vantage of  this  device  for  starting  and  for  low  speed 
operation.  From  this  chart,  it  will  be  seen  that  the  start- 
ing power  of  the  locomotive  was  increased  23  per  cent. 

Extended  performance  of  these  two  locomotives  equip- 
ped with  the  power-increasing  device  proved  the  desira- 
bility of  such  an  arrangement. 

At  the  present  time,  there  are  1.200  of  these  Boosters 
in  service  on  35  railroads  in  the  United  States  and  Can- 
ada; one  in  England  and  applications  are  now  being  made 
on  several  South  American  roads.  They  are  applied  to 
many  different  classes  and  types  of  locomotives,  both  pas- 
senger and  freight. 


2 — Virtual  reduction  in  the  ruling  grade  of  a  division. 
3 — Elimination,    in    many    cases,    of    expensive   helper 

service. 
4 — A  material  increase  of  tonnage  in  many  cases. 
5 — Increase  in  ton  miles  per  hour  per  locomotive  over 

a  division. 

The  Booster  Increases  Acceleration 

"I'o  more  fully  comprehend  the  reasons  for  the  above 
results,  chart  No.  3,  which  is  a  graphical  representation 
of  the  results  obtained  from  a  locomotive  in  freight  serv- 
ice, was  prepared.  This  illustrates  the  accelerating  pos- 
sibilities of  the  Booster,  and  also  shows  the  effect  of  the 
Booster  in  pulling  a  heavy  train  up  a  grade  at  a  speed 
higher  than  the  locomotive  could  attain  alone. 

While  the  acceleration  due  to  the  locomotive  Booster 
is  great,  the  difference  between  the  steady  speeds  attained 
after  the  acceleration  periods  are  over  is  even  more  re- 
markable  in  certain  cases.  For  example,  an  inspection 
of  chart  Xo.  3  shows  that  on  a  grade  of  0.5  per  cent  the 
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steady  train  speed  without  the  Booster  is  <>  miles  per  hour, 
while  with  the  Booster  in  operation  it  is  16  miles  per 
hour, 

<  )n  chart  No.  3,  the  draw-bar  pull  in  thousands-of- 
pounds  exerted  by  tlie  locomotive  or  required  to  pull  the 
train  is  plotted  vertically  and  the  speed  of  the  train  in 
miles  per  hour  is  plotted  horizontally.  The  draw-bar  pull 
required  is  based  on  a  2,500  ton  freight  train  with  cars 
averaging  40  tons  each  in  weight.  When  the  train  i> 
pulled  up  a  grade,  the  resistence  at  any  speed  is  evidently 
increased  bv  an  amount  equal  to  the  weight  of  train  mul- 
tiplied by  the  grade.  In  this  ease  2,500  X  2,000  X  0.001 
=  5.000  lbs.  for  each  0.1  per  cent  increase  in  grade. 

'The  series  of  dotted  curves  in  chart  No.  3  shows  the 
train  resistance  or  the  total  draw-bar  pull  required  to 
move  the  train  at  constant  speed. 

Starting  on  a  level  track  it  is  evident  that  the  locomo- 
tive, even  without  the  Booster,  can  exert  a  draw-bar  pull 
greater  than  the  train  resistance.  The  difference  between 
37,000  lbs.  and  10,500  lbs.  is  available  to  accelerate  the 
locomotive  and  train.  Consequently,  the  speed  of  the 
train  will  increase,  the  train  resistance  increasing  and  the 
locomotive  draw-bar  pull  decreasing  until,  finally,  the 
draw-bar  pull  of  the  locomotive  just  equals  the  train  re- 


sistance rather  than  between  the  locomotive  draw-bar  pull 
and  the  total  force  exerted  by  the  locomotive. 

Booster   Acceleration   on  Grades 

When  on  a  grade,  the  increase  in  acceleration  due  to 
the  Booster  is  greater  than  on  the  level.  For  example, 
with  a  grade  of  0.3%,  an  inspection  of  chart  No.  3  gives 
tin-  increase  in  acceleration  due  to  the  Booster  as; 

47.000—37.000 

87% 

37,000  —  25,500 
That   is.  without  the  Booster,  assuming  the  weight  of  the 
locomotive  and  tender  to  be  400,000  lbs.,  the  acceleration 
would  be : 
37,000  —  25,000  X  ^2.2 

0.069  it.  per  second  per  second 

_\s< )( 1X2,000+400,000 

or  0.047  miles  per  hour  per  second,  while  with  the  Booster 
in  operation  the  acceleration  would  be: 

47,000  —  25,500X32.2 

r=  0.128  ft.  per  second  per  second 

2, 500X2,000+400,000 
or  0.S7  miles  per  hour  per  second. 


Chart   No.   3 


sistance.  The  accelerating  period  will  then  be  over  and 
the  train  will  run  at  the  constant  speed  of  34  miles  per 
hour  on  level  track.  Incidentally,  the  increased  accelera- 
tion due  to  the  Booster  at  starting  is  greater  than  the 
ratio  of  the  additional  draw-bar  pull  of  the  Booster  as 
compared  with  the  draw-bar  pull  of  the  locomotive  with- 
out the  Booster.     The  true  ratio  would  be : 

47,000  —  37.000 

—  =  27  fc 

37,000 
The  accelerating  force  is,  of   course,  the   difference   be- 
tween   the    locomotive   draw-bar  pull   and   the   train    re- 


On  a  0.3  per  cent  grade,  the  train  would  attain  a  con- 
stant speed  slightly  above  20  miles  per  hour. 

On  a  0.4  per  cent  grade,  it  is  evident  that  without  the 
Booster  the  constant  speed  attained  would  be  14  miles  pet 
hour  represented  by  the  point  on  the  chart  where  the  train 
resistance  curve  crosses  the  curve  of  the  draw-bar  pull 
of  the  locomotive  without  the  device.  With  it  in  opera- 
tion, however,  the  steady  speed  would  be  nearly  21  miles 
per  hour,  represented  by  the  point  on  the  chart  where 
the  train  resistance  curve  crosses  the  draw-bar  pull  curve 
with  the  Booster. 

On  a  0.5  per  cent  grade,  the  speed  without  the  Booster 
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would  be  about  6  miles  per  hour  and  with  the  Booster 
16  miles  per  hour. 

On  a  0.6  per  cent  grade,  the  train  would  stall  without 
the  Booster,  while  with  the  Booster,  a  speed  of  12.5  miles 
per  hour  could  be  steadily  maintained. 

The  greatest  advantage  of  the  Booster  as  shown  by 
these  curves  is  in  enabling  the  locomotive  to  make  a  grade 
of  over  0.7  per  cent,  while  without  the  Booster  this  weight 
of  train  would  stall  the  locomotive 
on  a  grade  slightly  more  than  0.5  per 
cent. 

Even  with  a  grade  of  0.5  per  cent, 
however,  the  Booster  offers  the  ad- 
vantage of  enabling  the  train  to  make 
a  speed  of  16  miles  per  hour,  instead 
of  onlv  6  miles  per  hour,  thus  saving : 
16  —  6 

=  62.5% 

16 
of  the  running  time  on  the  grade. 

With  a  grade  of  any  appreciable 
length,  this  saving  of  running  time  is 
an  important  item,  particularly  near 
congested  stations.  It  is  also  respons- 
ible" for  a  saving  in  steam  and  fuel. 

The  Booster  and  Limited  Full  Gear 
Cut  Off 

In  the  present  design  of  locomotives, 
the  size  of  cylinders  is  determined  by 
two  factors : 

(a)  The  relation  of  power  at  full 
gear  cut-off  to  the  adhesive  weight  and 

(b)  The  capacity  of  the  boiler  to 
furnish  sufficient  steam. 

Since  the  advent  of  the  Booster, 
locomotive  designers  may  now,  de- 
liberately, over-cylinder  the  locomotive, 
thereby  obtaining  at  the  higher  speeds 
a  substantial  increase  in  draw-bar  pull 
by  operating  at  the  shorter  cut-off  with 
increased  steam  economy ;  also  to  pre- 
vent slipping  at  start  which  would 
ordinarily  occur  with  full  gear  cut-off, 
reducing  the  maximum  cut-off  to  such 
an  extent,  in  the  form  of  limited  full 
gear  cut-off,  to  give  a  proper  relation 
of  power  to  adhesive  weight.  In  ad- 
dition, this  results  in  a  smoother  torque 
or  rotative  effort  curve.  The  Booster, 
with  its  smooth  torque,  combined  with 
the  power  of  the  locomotive,  enables 
the  locomotive  to  have  the  proper  start- 
ing power  and  with  a  better  factor  of 
adhesion   than    is   generally   used. 

Chart  No.  4  shows  graphically  this  advance  in  the  art. 
The  tractive  effort  curve,  marked  "A.''  is  a  typical  curve 
of  the  conventional  type  of  Mikado  locomotive  having  a 
starting  power  of  60,000  lbs.  The  factor  of  adhesion  at 
start  is  just  about  enough  to  eliminate  slipping.  This 
curve  shows  the  natural  characteristics  which  obtain  with 
increased  speed  up  to  35  miles  per  hour.  Inter-relating 
the  Booster  with  limited  full  gear  cut-off  into  a  Mikado 
engine  of  the  new  design,  consuming  approximately  the 
same  steam  consumption,  results  in  the  tractive  curve 
"B." 

At  20  miles  per  hour,  the  power  of  this  new  engine  is 
5.6  per  cent  over  the  previous  engine  and  if  this  engine 
is  operated  on  full  gear  cut-off  at  start,  it  would  deliver 
close  to  70,000  lbs.  "tractive  effort  and,  having  the  same 
weight   on   drivers,   would  ordinarily   upset  the   locomo- 


tive equation  in  that  it  would  be  a  very  slippery  engine 
and  a  great  deal  of  trouble  would  be  experienced. 

By  the  application  of  the  Booster  with  limited  full  gear 
cut-off,  one  can  readily  see  what  a  beautiful  starting  en- 
gine this  is  and,  it  will  be  noted,  the  starting  power  is 
higher  than  could  possibly  be  attained,  if  the  full  gear 
cut-off  was  carried,  as  mentioned  above,  and  if  the  en- 
gine did  not  slip. 


Chart    No.  4 

Chart  No.  5  shows  the  rotative  effort  curve  or  torque 
curve  of  the  Mikado  engine  represented  by  curve  "A," 
at  start,  which  shows  that  the  peak  is  25.3  per  cent  over 
the  mean.  If  the  new  locomotive  is  started  in  full  gear 
cut-off,  as  represented  by  the  dotted  line  on  curve  "B," 
chart  No.  4,  this  same  rotative  effort  curve  would  exist. 

When  the  limited  cut-off  is  designed  into  the  engine 
with  the  Booster,  the  rotative  effort  curve  experienced 
is  along  the  line  as  shown  by  Chart  No.  6,  and  exerts 
as  much  power  at  zero  speed  as  curve  "A."  This  may  be 
taken  as  the  best  possible  rotative  effort  curve,  with  the 
minimum  full  gear  cut-off,  as  can  be  obtained  with  a  two 
cylinder,  90°  engine. 

As  one  is  for  90  per  cent  and  the  other  for  50  per  cent 
cut-off,  anything  in  between  these  two  cut-offs  will  give 
a   definite  rotative  effort  curve  at  start  which  will  be  bet- 
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ter  than  is  experienced  on  full  gear  cut-off  of  the  conven-  of  the  engine  is  not  a  limiting  factor),  by  an  increase  in 

tional  type  locomotive,  but  the  very  outstanding  features  the  steaming  capacity  of  the  boiler.     This  may  involve  a 

about  the  incorporation  of  the   Booster  and  limited  cut-  larger  boiler  or  the  application  of  a  feed  water  heater 

off  into  the  locomotive  shows  that,  along  with  obtaining  a  or  other  heal  conserving  factors.    Such  an  addition  to  the 

smooth    starting    locomotive,    considering    now    approx-  locomotive    will    not    necessarily    increase   the   weight   on 


h — ac m 42 dE 


Chart  No.  5  Showing  Rotative  Effort  Curve  or  Torque  Curve  of  a  27  in.   x  30  in.   Mikado  Type   Locomotive  with   62 
in.   Driving  Wheels— 200   Lb.    Boiler   Pressure — Maximum    Cut-off    90%    of    Stroke 


Chart  No.  6  Showing   Rotative  Effort  Curve  or  Torque  Curve   of  a  27   In.   x  30   In.   Mikado   Type   Locomotive  with 
62  In.   Driving  Wheels  and  250  Lb.   Boiler  Pressure — Maximum  Cut-off  50%   of  Stroke 


imately  the  same  weight  on  drivers  and  same  steam  con-  driving   wheels,  but   will  provide  the  requisite  power  to 

sumption,    but    with    the    engine    constant    increased,    a  take  care  of  the  increased  train  load  which  the  Booster 

greater  power  at  high  speeds,  and  a  higher  starting  power  can  start. 

than  can  possibly  be  secured  in  any  other  way.  No  genera!  rules  or  recommendations  can  be  made  to 

Referring  again  to  chart  No.  4,  the  difference  between  govern  this  matter  as  it  must  be  decided  by  the  mechani- 

curves  "A"  and  "B"  at  speeds  over   15   miles  per  hour  cal  department  officers  of  the  different  roads  to  meet  in- 

can  be  still  further  increased   (provided  the  total  weight  dividual  cases. 
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The  Automobile  and  the  Railroad  Crossing 

For  a  number  of  years,  in  fact  ever  since  the  automo- 
bile became  common  property,  the  railroads  have  been 
trying  to  instill  into  the  drivers  of  those  machines  some 
sense  of  their  responsibility  to  themselves  and  the  com- 
munity, but,  so  far.  with  apparently  little  or  no  success. 
They  have  worked  on  the  belief,  that  ideas  which  are 
given  out  by  means  of  books,  pamphlets,  lectures  and 
speeches  will  "be  satisfactorily  assimilated  by  hearers  or 
readers,  and  that  good  ideas  may  thus  be  passed  on  for 
the  uplifting  of  mankind.  Here  we  have  a  great  delu- 
sion." 

The  article  in  another  column  of  this  issue  describing 
and  illustrating  the  locomotive-automobile  collision  at 
Annandale,  Minn.,  is  a  case  in  point.  It  is  inconceivable 
to  suppose  that  the  driver  of  that  automobile  did  not  know 
that  he  ou^ht  to  at  least  look  in  Ixith  directions  before 
crossing  a  railroad  track ;  but  having  crossed  with  im- 
punity so  often  without  taking  any  precautions  he  came. 
subconsciously,  to  think  himself  immune,  and  tried  it 
once  too  often. 

It  is  a  problem,  this  recklessness  of  automobile  drivers, 
that  seems,  to  an  onlooker,  almost  impossible  of  solution, 
and  to  railroad  officials,  who  art-  making  every  effort  to 
stop  this  slaughter  at  crossings  it  must  be  discouraging  in 
the  extreme. 

Cases  like  the  following  can  probably  be  paralleled  by 
more  roads  than  a  few : 

There  was  a  crossing  at  which  collisions  were  of  com- 
mon occurrence  because  the  automobilist  insisted  on  rac- 
ing the  train  for  it.  First  the  railroad  stationed  a  watch- 
man there,  but  his  warnings  were  disregarded  and  the 
collisions  continued.  Then  the  usual  crossing  gates  were 
erected  and  lowered  at  the  approach  of  trains.     But  the 


automobilist,  in  his  hurry,  broke  through  their  light  bars 
and  did  or  did  not  immolate  himself  according  as  Fortune 
smiled  or  frowned.  Then  the  gates  were  made  of  tele- 
graph poles,  and  more  than  one  machine  was  wrecked 
by  the  attempt  of  the  driver  to  force  his  way  past. 

The  railroads  are  obliged  to  report  every  accident  to 
the  Interstate  Commerce  Commission,  that  involves  death 
or  disablement  for  a  period  of  two  days.  It  is  horrifying, 
and  gives  one  a  low  opinion  of  the  common  sense  of  hu- 
manity, to  go  over  these  reports.  Every  month,  year  in  and 
year  out.  on  every  road  in  the  country,  there  are  reports 
of  drivers  disregarding  the  warnings  of  signals,  bells  and 
watchmen,  and  driving  upon  the  tracks  directly  in  the 
paths  of  approaching  trains.  They  and  their  friends  are 
maimed  and  killed  by  the  thousands  every  year,  and  still 
the  merry  dance  of  death  goes  on. 

There  is  a  saying  about  a  sucker  being  lx>rn  even 
minute.  It  can  be  paraphrased  by  saying  that  some  reck- 
less irresponsible  buys  an  automobile  ever}-  minute. 

The  electric  railways  have  a  rule  requiring  their  con- 
ductors to  leave  their  cars  and  go  ahead  to  the  track  and 
look  over  it  in  both  directions,  at  every  grade  crossing 
of  a  steam  railroad;  and  this  regardless  of  watchmen. 
gates  or  bells.  It  is  a  safe  and  sound  practice.  But  it 
has  been  found  impossible  to  get  automobilists  to  even 
stop,  look  and  listen,  to  say  nothing  of  dismounting  and 
going  ahead  in  order  to  make  sure.  As  a  matter  of  fact 
the  electric  railway  practice  ought  to  Ix?  followed,  for 
there  is  no  one  who  cannot  recall  crossing  tracks  when 
and  where  it  was  not  a  matter  of  the  merest  chance  that 
a  train  was  not  encountered. 

The  solution  of  the  problem  that  will  stop  such  acci- 
dents as  that  at  Annandale  is  simplicity  itself  and  ap- 
palling in  its  difficulties.  Simple  if  automobilists  would 
take  the  veriest  of  precautions,  and  unsolvable  because 
of  their  character  of  foolhardy  recklessness. 

To  the  railroad  it  is  more  than  serious.  Usually  -the 
train  escapes  unscathed  and  it  is  only  the  reckless  idiot 
and  those  who  trusted  their  lives  to  his  care  who  pay  the 
penalty.  But  there  is  always  the  danger  that  the  train 
may  be  wrecked,  and  a  score  of  people  killed  or  injured. 
What  can  be  done  to  remedy  the  situation  and  prevent 
the    slaughter?      It    will    he   a   wise   man    who   can   make 


The  Lehigh  Valley  Three  Cylinder 
Loeomotive 

There  is  published  elsewhere  in  the  pages  of  this  issue 
a  description  and  the  results  of  tests  of  the  three  cylinder 
locomotive  which  is  in  service  on  the  Lehigh  Valley  Rail* 
road.  The  indicator  cards  published  in  connection  with 
the  other  data  from  operation  tend  to  show  the  great  pos- 
sibilities of  effecting  economies  and  particularly  with  re- 
spect to  fuel. 

There  are  several  important  features  of  this  new  de- 
parture in  locomotive  design  that  are  worthy  of  more 
than  casual  notice. 

1.  The  advantages  derived  from  three  cranks  at  120 
degree  angles  gives  a  turning  torque  approaching  closely 
to  that  of  the  four  cylinder  balanced  compound  brought 
out  in  1902  with  four  cranks  at  90  degree  angles,  but  with 
a  much  less  expensive  and  more  practical  crank  axle, 
which  by  the  way  was  the  great,  if  not  principal  objec- 
tion to  the  balanced  engine. 

2.  Then  again  is  the  question  of  dynamic  augment  or 
hammer  blow  on  the  rail  which  is  one  of  great  importance, 
but  unlike  pounds  of  coal  per  ton  mile,  is  hard  to  ac- 
curately  estimate  and  convert  into  good  American  dollars. 
The  riding  qualities  of  this  engine,  however,  together  with 
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the  uniform  tractivi  power  proves  conclusively  that  in 
addition  to  increased  tonnage  hauled  and  decreased  quan- 
tity of  coal  used  per  unit  of  service,  an  additional  and 
ven  substantial  credit  may  be  made  for  saving  on  rails, 
bridge  floors  and  in  fact,  the  entire  superstructure. 

The  Lehigh  Valley  in  1922  earned  an  average  of  $46,- 
754.00  per  mile  of  mad.  Their  freight  trains  averaged 
760  net  tons  of  revenue  and  non-revenue  freight,  their 
coal  cost  $5.04  per  ton  and  they  consumed  2\7  pounds  per 
1,000  ton  miles,  while  this  engine,  No.  5000,  products 
1,000  ton  miles  with  about  66  pounds  of  coal,  or  a  saving 
of  more  than  300  per  cent,  and  although  it  is  known  that 
tin-  annual  average  on  all  engines  includes  much  fuel  not 
included  in  this  single  test,  yet  the  plain  cold  facts  stand 
out  so  prominent  that  there  seems  to  l>e  only  one  answer 
to  the  fuel  question.  Stop  some  of  it  at  once  by  improved 
methods,  some  by  the  application  of  inexpensive  devices 
to  existing  power,  and  make  still  farther  attacks  on  this 
great  leak  in  operating  expense-'  by  the  gradual  substi- 
tipn  of  improved  design  in  the  complete  unit.  The  slogan 
should  he: 

"There  is  Millions  to  lie  Saved,  and  The  Campaign  is 
in   Full   Swing  to  Save  It." 

\\  hat  will  he  the  next  road  to  follow  the  example  of 
t  Ik  New  York  Central  and  Lehigh  Valley,  and  will  these 
two  lines  continue  to  go  forward  not  alone  in  the  matter 
of  improved  design,  hut  also  in  improving  existing  de- 
signs? 


The  Section  of  the  Cast  Iron  Wheel 

It  is  very  safe  to  assume  that  any  well-established  prac- 
tice which  has  been  sanctioned  by  general  consent  or  com 
mon  usage,  had,  at  its  inception,  some  very  good  reason 
as  the  basis  of  its  existence.  So  in  the  case  of  the  section 
of  the  cast  iron  wheel;  it  was,  possibly,  properly  described 
in  a  recent  paper  by  Prof.  Sproule  in  a  lecture  on  metal- 
urgy  before  the  Engineering  Institute  of  Canada,  as  com- 
posed of  ''graceful  curves:  the  ensemble  of  which  would 
make  a  nice  architectural  ornament."  But  when  he  goes 
on  to  say  that  "the  idea  that  these  curves  afford  any  re- 
silience is  ridiculous  on  the  face  of  it,"  and  that  "they 
don't  help  the  moulder,"  it  is  at  once  evident  that,  how- 
ever, well  versed  he  may  he  in  metallurgy,  the  gentleman 
is  not  conversant  with  the  recent  tests  of  car  wheels  as 
conducted  by  the  University  of  Illinois  or  the  require- 
ments of  a  cooling  wheel. 

He  showed  a  proposed  design  of  cast  iron  wheel  which 
he  thought  would  eliminate  two  causes  of  cast  iron  wheel 
failure:  namely  the  breaking  of  flanges  and  the  cracking 
through  the  brackets  and  plates  as  a  result  of  brakeshoe 
friction.  He  supports  the  tread  of  the  proposed  wheel  by 
two  plates  each  one  inch  thick  and  nearly  straight,  tying 
them  together  by  one-inch  round  struts.  There  would 
he  a  number  of  advantages  in  such  a  design  if  it  could 
be  made:  the  straight  plates,  as  he  claims,  would  so  sup- 
port the  tread  that  there  would  be  little  danger  of  stripped 
flanges :  there  would  be  no  brackets;  the  moulding  would 
be  greatlv  simplified  and  the  heat  developed  by  brakeshoe 
friction  would  lie  dissipated  by  the  circulation  of  the  air 
between  the  plates. 

Xow  what  can  be  said  for  the  standard  section? 

To  start  with  a  simple  illustration,  attention  is  called 
to  the  fact  that  the  spokes  of  ordinary  cast  iron  pulleys 
are  almost  invariably  made  with  S-shaped  spokes ;  and 
tin-  reason  is  that,  while  they  are  red  hot,  they  will  bend 
sufficiently  to  compensate  for  the  difference  in  the  rate  of 
contraction  between  the  rim  and.  the  hub,  and  so  cool 
without  becoming  cracked. 

As  for  car  wheels  they  were  made  with  nearly  straight 
plates  at  first,  and  it  was  in  order  to  overcome  the  trouble 


with  cracking,  on  cooling,  that  Washburn  designed  and 
patented  the  contour  that  has  been  developed  into  the 
present  standard.  The  core  and  some  other  feature-  were 
found  objectionable,  and  to  overcome  this,  a  single  plate 
wheel  was  once  designed.  Hut  in  order  that  it  might 
lie  cast  without  cracking,  the  plate  was  corrugated.  It 
was  an  easy  wheel  to  mould  and  east,  hut  did  not  have 
the  strength  to  sustain  the  thrusts  of  even  the  light  cars 
of  the  later  seventies,  and  so  was  never  used  extensively. 

Tin  attitude  of  the  Pennsylvania  Railroad  in  the  mat- 
ter is  set  forth  in  an  article  in  another  column,  where  the 
fact  is  brought  out  that  when  an  increase  was  made  in 
the  carrying  capacity  of  cars  from  ten  to  fifteen  tons  in 
1876,  it  was  found  "necessary  to  abandon  the  old  form 
of  single  plate  cast  iron  wheel,  that  had  been  previously 
used,  and  definitely  adopted  the  double  plate  wheel  that 
has  remained  the  general  standard  form  ever  since." 

The  car  wheel  committee  of  the  Master  Car  Builders' 
Association  has  been  working  in  conjunction  with  the 
Association  of  Manufacturers  of  Chilled  Car  Wheels  for 
many  years  in  a  united  effort  to  produce  the  best  possible 
form  of  wheel,  and  the  wheel  evolved  after  all  of  this 
effort  on  the  part  of  the  greatest  wheel  experts  in  the 
country  is  the  present  standard  wheel.  It  is  the  result  of 
the  consideration  of  hundreds  of  designs  that  were  in 
use  prior  to  1904.  We  do  not  know  that  we  have  the 
l>est  design,  but  we  do  know  that  we  have  one  which  is 
satisfactory.  It  is  difficult  for  one  without  experience 
to  appreciate  the  unequal  shrinkage  that  takes  place  in 
radial  and  tangential  directions,  the  one  producing  cracked 
plates  and  the  other  producing  cracks  across  the  tread  of 
the  wheel.  The  chilled  iron  wheel,  in  the  course  of  its 
manufacture,  encounters  a  multitude  of  contrary  stresses 
which  it  would  seem  almost  impossible  to  harmonize. 

It  is  evident  that  the  author  of  the  paper  looked  at  the 
proposition  from  a  purely  metallurgical  standpoint,  with- 
out regard  to  the  peculiarities  of  cast  metal  subjected  to 
expansion  and  contraction,  both  in  casting  and  after  it  is 
in  service. 

Experience  with  wheels  of  different  kinds  that  have 
straight  members  and  straight  plates,  shows  that  they  in- 
variably give  trouble  on  account  of  shrinkage  cracks  and 
internal  stresses.  Elaborate  experiments  have  been  made 
with  different  wheels  having  different  shapes  of  curves, 
in  order  to  determine  those  which  gave  the  least  trouble, 
and  the  curves  which  are  now  embodied  in  the  standard 
wheel   are  those  that  gave  the  best  results. 

So  much  care  and  trouble  has  been  expended  in  the  de- 
velopment of  these  wheels  that  no  change  should  be 
made  or  attempted  on  mere  opinion,  even  though  that 
opinion  originates  with  an  eminent  metallurgical  en- 
gineer. 

This  has  not  been  written  with  the  idea  of  setting  up  a 
man  of  straw  for  the  purpose  of  knocking  him  down  but 
liecause  when  a  paper  such  as  has  been  discussed  is  pub- 
lished under  the  segis  of  a  great  technical  association  it 
receives  an  endorsement  that  will  carry  a  great  deal  of 
weight,  and  would  be  apt  to  .convey  the  idea  that  the 
railroads  were  careless  or  indifferent  to  the  design  of  so 
important  an  item  as  the  cast  wheel,  whereas  quite  the 
contrary  is  the  case  as  the  records  of  the  Master  Car 
Builders'  Association  will  show. 


Locomotive  Lubrication 

During  the  past  year  there  has  been  published  in  our 
pages  a  number  of  articles  on  the  subject  of  lubrica- 
tion which  dealt  with  various  angles  of  the  question 
and  in  which  we  have  pointed  out  that  no  basis,  easy  of 
interpretation    and    successful    application,    has    been 
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developed  for  those  charged  with  the  care  and  opera- 
tion of  machinery. 

At  the  last  annual  meeting  of  the  American  Society 
of  Mechanical  Engineers,  a  paper  was  presented  en- 
titled "A  Graphical  Study  of  Journal  Lubrication,"  in 
which  the  author  stated  in  his  opening  paragraph  that 
in  his  paper,  "An  attempt  is  made  to  express  the 
theory  in  a  way  that  will  be  easily  applicable  to  the 
solution  of  practical  problems." 

He  followed  this  up  with  the  use  of  graphic  charts 
and  mathematical  formulae  to  sustain  his  theory,  which 
was  beyond  the  comprehension  of  any  but  highly 
skilled  mathematicians. 

In  the  discussion  following  its  presentation  a  promi- 
nent railway  officer  said: 

"I  want  to  say  that  this  is  a  very  high  class  paper,  so 
far  as  I  am  able  to  understand  it,  but,  being  merely 
a  poor  railroad  man,  I  think  it  is  considerably  over 
my  head,  and  I  am  hoping  that  when  the  author  closes 
it,  he  will  perhaps  give  me  a  little  information  on  some 
problems  which  we  have  in  the  railroad,  which  are 
very  serious. 

"I  hope  it  is  not  out  of  place  to  pick  a  particular  prob- 
lem. The  locomotives  have  become  so  large  and  the 
limit  of  the  clearance  sideways  is  so  definite,  that  the 
pressures  on  the  crank  pins  have  evidently  reached  a 
point  where  they  have  exceeded  the  possibility  of  lubri- 
cating satisfactorily. 

"I  know  of  a  class  of  locomotives  which  has  a  250 
pound  boiler  pressure,  a  30}4  inch  diameter  cylinder, 
and  the  brass  is  about  9  by  9  on  the  crank  pin.  That 
makes  bearing  pressures  of  over  2,000  pounds  to  the 
square  inch.  We  know  that  particular  class  of  engine 
gives  trouble  when  the  work  is  required  above  a  cer- 
tain point;  in  other  words,  if  we  put  that  engine  on  a 
grade  and  give  full  boiler  pressure  to  the  piston  and 
cut  off  at  half  stroke,  those  pins  will  be  smoking  hot  in 
the  first  two  or  three  miles.  If  we  ease  off  on  the 
throttle  so  that  the  train  does  not  keep  the  speed  which 
it  should  on  the  grade,  the  pins  may  cool  off,  but  we 
have  less  capacity  of  the  locomotive  than  that  for 
which  it  was  designed. 

"That  is  a  real  problem.  We  must  get  out  trains  over 
the  roads.  We  cannot  stop  to  fix  hot  crank  pins  every 
two  or  three  miles,  or  slack  up  on  the  throttle  so  that 
the  engine  will  move  the  trains  without  burning  up  the 
brasses.  It  would  be  a  great  relief  to  me  if  the  author 
could  tell  us  what  we  ought  to  do.  We  have  tried  all 
kinds  of  lubrication.  Our  usual  method  is  hard  grease, 
but  we  are  not  getting  the  results  that  we  ought  to 
have." 

We  fully  agree  it  was  a  most  interesting  paper,  par- 
ticularly to  those  who  view  these  problems  from  a 
mathematical  standpoint,  and  while  it  will  no  doubt  be 
of  much  value  to  those  who  are  following  the  theory  of 
lubrication  along  these  lines,  we  are  free  to  admit  our 
inability  to  give  it  practical  application  to  the  every 
day  practical  problems  of  the  lubricating  engineer,  to 
whom,  the  author  offered  it  as  an  easy  solution  of  his 
problem. 

Regardless  of  the  degree  of  scientific  effort  em- 
ployed or  the  accuracy  of  results  reached  by  mathe- 
matical formulae,  if  the  deductions  are  not  so  stated 
as  to  be  available  for  intelligent  use  by  the  great  body 
of  engineers  who  design,  build,  operate  and  maintain 
machinery,  then  it  will  be  of  little  value  to  those  who 
are  badly  in  need  of,  and  are  seeking  aid  in  the  solu- 
tion of  difficult  lubricating  problems.  We  are  par- 
ticularly interested  in  the  subject  from  a  railway  stand- 
point.     The    problem    of    railway    lubrication    embraces 


67.000  locomotives,  56,000  passenger  cars  and  2,400,000 
freight  cars.     They  alone  represent  2,523,000  units. 

The  total  annual  cost  of  all  lubrication  to  railways 
including  shops,  power  plants,  machinery,  etc.,  is 
approximately  $33,000,000.  The  cost  to  lubricate 
locomotives  alone  is  more  than  $9,000,000.  The 
locomotive  equipment  is  of  course  diversified  as  to  size, 
age  and  capacity,  from  the  small  eight  wheel  or  Ameri- 
can type  with  a  total  of  about  14.000  square  inches  of 
area  to  be  lubricated,  to  the  largest  articulated  engine 
with  more  than  77.000  square  inches.  It  might  be  of 
interest  to  here  state  that  the  wiping  or  rubbing  square 
inches  to  be  lubricated  in  a  run  of  100  miles  by  the 
small  engine,  amounts  to  more  than  436,000,000,  and 
with  the  large  articulated  engine  3,000,000,000  square 
inches,  while  the  weight  per  square  inch  of  projected 
area,  and  steam  temperatures  have  constantly  in- 
creased for  many  years  past. 

The  manufacturers  of  lubricants  and  devices  used  in 
their  application  have  quite  a  staff  of  experts,  who 
working  in  co-operation  with  the  railway  company's 
mechanical  officers,  have  for  many  years  and  are  now 
working  on  these  problems,  and  while  they  have  ac- 
complished much,  yet  some  standard  formulae,  speci- 
fications, or  definite  instructions  on  a  scientific  basis, 
whereby  any  locomotive  can  be  properly  and  satisfac- 
torily lubricated  has  not  been  developed. 


Vocational  Training  Urged  by  Senator  Capper 

We  are  educating  90  per  cent  of  our  youth  to  be  white- 
collar  workers,  but  have  white-collar  jobs  for  only  10 
per  cent,  declares  Senator  Capper,  of  Kansas,  in  a  recent 
editorial.  The  result  of  this  over-production  of  white- 
collar  workers  is  bound  to  be  as  disastrous,  economically, 
as  over-production  in  wheat  or  agricultural  products, 
he  says. 

"Our  industries  clamor  for  the  trained  worker,"  says 
the  editorial.  "But  our  schools  continue  to  turn  out 
thousands  upon  thousands  of  young  men  and  women  fitted 
only  for  already  over-crowded  professions. 

"Many  different  reasons  are  assigned  by  historians  for 
the  fall  of  the  Roman  Empire.  Rome,  however,  did  not 
fall  until  the  Romans  grew  too  proud  to  labor.  Neither 
physically,  morally,  nor  economically  can  any  white-collar 
nation  long  endure.  The  fiber,  stability,  and  soundness  of 
American  life  depend  on  establishing  the  dignity  of  labor, 
not  as  a  copy-book  maxim,  but  as  a  national  habit  of 
mind." 

What  is  needed  in  America  today  is  a  better  balanced 
educational  system.  Senator  Capper  declares. 

"A  trade,  vocational  training  for  all  is  the  complement 
of  a  balanced  education,"  in  his  opinion.  "Without  such 
training  for  its  citizens,  the  United  States  can  not  maintain 
its  traditions,  its  national  health,  nor  its  place  in  the  world. 
We  must  educate  hand  as  well  as  head.  Such  training 
builds  character  as  well  as  self-reliant  independence.  We 
in  Kansas  are  beginning  to  see  it  and  certainly  none  too 
soon." 


British  Lines  Earn  Substantial  Dividends 

The  privately  owned  British  railways  which  were  amal- 
gamated into  four  large  systems  at  the  beginning  of  1923 
are  yielding  6  per  cent  to  8}i  per  cent  on  the  dividend 
basis  for  1923. 

On  the  other  hand,  the  railways  of  France  which  are. 
technically  speaking,  privately  owned,  but  which  operate 
under  government  guaranties  and  are  so  closely  controlled 
by  the  government  as  to  amount  practically  to  govern- 
ment lines,  showed  startling  increases  in  their  already 
heavy  deficits. 


Simple   Mallet   Locomotives   of  the   C.    &   0.    Railway 


New    2-8-8-2    Type    for    Heavy    Freight    Service 


The  Chesapeake  &  (  >hio  Railway  has  placed  in  service 
the  first  of  a  lot  of  25  new  simple  Mallet  locomotives  of 
the  2-8-8-2  wheel  arrangement  which  were  designed  under 
the  supervision  of  J.  II.  Small,  chief  mechanical  officer 
in  co-operation  with  the  builders,  the  American  Loco- 
motive ( Company. 

The  engines  are  known  on  the  C.  &  O.  as  the  Class 
11-7  are  to  be  used  in  the  heavy  coal  service  on  the 
Allegheny  Division  between  Clifton  Forge,  Va.,  and 
Hinton.  W.  Va.,  a  distance  of  80  miles,  and  in  recent  trial 
runs  the  locomotive  showed  its  capacity  by  hauling  83 
empty  coal  cars  and  two  other  cars,  totalling  2,026  tons 
between  Clifton  Forge  and  Hinton  in  4  hrs.  and  42  mins. 
over  grades  of  0.4  to  1.14  per  cent  or  at  an  average  speed 
of  17.6  miles  per  hour.  On  the  return  trip  from  Hinton 
to  Ronceverte  a  distance  of  34  miles,  with  ascending 
grades  of  0.34  to  0.4  per  cent,  4.900  tons  was  hauled, 
while  from  Ronceverte  to  Clifton  Forge,  the  remaining 
46  miles  were  a  grade  of  0.57  per  cent  and  18  miles  long 
is  encountered,  3,889  tons  was  hauled.  The  actual  run- 
ning time  of  the  return  run  was  4  hrs.  and  45  mins.  or  at 


hauled  by  the  2-6-6-2  type  compound  engines  which  are 

classified  the  ll-<>  type. 

A  comparison  of  the  general  dimensions  of  the  Class 
II  If)  Mallet  compound  and  the  (lass  11-7  simple  Mallet 
are  given  in  the  accompanying  table. 

In  the  new  simple  articulated  engines  the  two  sets  ol 
cylinders  are  23  in.  by  32  in.  and  develop  3,902  horse- 
power. The  weight  on  drivers  is  4'U.OOO  lbs.,  which  with 
the  tractive  effort  of  103,500  lbs.,  gives  a  factor  of  ad- 
hesion of  4.74. 

The  boiler  is  of  the  straight  top  type  designed  for  a 
steam  pressure  of  205  lbs.,  and  using  Cole's  ratios,  de- 
velops 3,587  horsepower,  which  is  about  92  per  cent  of  the 
cylinder  horsepower,  not  including  the  increase  obtained 
from  the  use  of  the  Elesco  feed  water  heater.  It  is 
conical  in  form,  being  93%  outside  diameter  at  the  smoke 
box  and  increasing  to  101 7  .s  outside  diameter  at  the 
combustion  chamber,  which  is  74  in.  long. 

The  fire  box  is  204,%  in.  long  and  96J4  in.  wide, 
equipped  with  a  Gaines  arch,  and  has  grate  surface  of 
168  in.  by  96'4  in.  or  a  grate  area  of  112.29  sq.  ft. 
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an  average  speed   of    16.7  miles  per  hour.     This   is  an 
increase   of   over   35   per   cent   of   the   tonnage    formerly 


Class   H-6  Class   H-7 

Compound    Mallet  Simple  Mallet 

Type    ,  .  2-6-6-2  2-882 

Service    Freight  Freight 

Cylinder,    diameter   and    stroke 22-35-32  23x32 

Valve    gear    type Walschaert  Walschaert 

Weight     in     working    order: 

On    drivers    368,500  lbs.  491,000  lbs. 

On    front    truck 23,000  lbs.  32,000  lbs. 

On    trailing    truck 49.500  lbs.  42,000   lbs. 

Total     engine     441,000  lbs.  565,000  lbs. 

Tender     208,800  lbs.  209,000  lbs. 

Wheel    bases: 

Driving     30  ft.-  6  in.  42  ft.-O  in. 

Rigid     10  ft.-  0  in.  15  ft.-9  in. 

Total    engine    48    ft.    10    in.  58   ft.-l   in. 

Total    engine    and    tender 86    ft.-lljii    in.  97  ft.  19J.S   in. 

Wheel    diameter,    outside    tires: 

Driving      56%   i".  57  i». 

Front    truck     30   in.  30   in. 

Trailing    truck     45  in.  42  in. 

Boiler     type     Straight    Top  Straight  Top 

Steam    pressure     200   lb.  205   lb. 

Fire-box,    length    and    width 108x96   in.            204^x96^    in. 

Grate     surface     108x96   in.  168x96'4    in. 

Arch    tubes,    number    and    diameter 4 — 3-in.   O.   D  None 

Combustion    chamber,    length 82fW   in.  74    in. 

Tubes,    number    and    diameter 234 — 2'j    in.  278 — 2%   in. 

Flues,    number    and    diameter 36 — Sl/2    in.  60 — Sl/2    in. 

Length    ever   tube   sheet 24   ft.-O  in.  24    ft.-O  in. 

Grate    area     72.2   sq.   ft.  112.29   sq.    ft. 

Heating    surfaces: 

Fire-boxes    combustion     chamber 345    sq.    ft.  467    sq.    ft. 

Arch    tubes    24    sq.    ft.  None 

Tubes    and    flues 4.531   sq.   ft.  5,980  sq.  ft. 

Total    heating    surface 4,900  sq.   ft.  6.447  sq.   ft. 

Tractive    power    "9-4 .( inot 74.200  103.500 

The  tractive  effort,   simple,   of  the  H-7  is   10%   more  than  H-6. 

Compound,  the  H-7  is  40.8%   over  the  H-6. 

The  draw  bar  pull  of  the  H-7  is  50%  over  that  of  the  H-6. 

*SimpIe. 

tCompound. 


The  first  of  the  engines  delivered  were  not  equipped 
with  the  feed-water  heater,  but  the  Elesco  equipment  has 
since  been  installed  on  all  of  the  25  locomotives.  Our 
illustration  shows  the  engine  before  installation  of  the 
feed-water  heater. 

Duplex  stokers  which  have  given  good  service  on  the 
C.  &  O.  engines  are  used  for  firing  the  large  boilers.  It 
is  said  that  the  stoker  is  here  called  on  to  perform  the 
most  strenuous  work  since  it  was  invented. 

An  outstanding  feature  of  the  engine  is  its  equipment 
of  two  powerful  fans  for  eliminating  tunnel  gases.  They 
were  installed  after  exhaustive  tests  by  the  mechanical 
department  in  conjunction  with  experts  from  the  Depart- 
ment of  Interior,  Bureau  of  Mines.  The  fans  are  located, 
one  on  the  engineer's  and  one  on  the  fireman's  side,  with 
the  intake  pipes  underneath  the  cab  decking  and  intake 
between  engine  and  tender.  Two  type  K-2  Pyle-National 
headlight  turbo  generators  are  installed  beneath  the  floor 
of  the  cab,  but  in  place  of  the  generator  in  the  headlight 
motors  two  fans  were  applied  in  such  a  manner  that  the 
motors  were  converted  into  blower  fans.  The  air  intake 
pipes  are  located  under  the  engine  deck  in  such  a  position 
that  relatively  pure  air  is  forced  into  the  cabs,  and  their 
use,  as  tested  while  the  engines  were  in  tunnels,  has 
demonstrated  that  comparatively  little  of  the  exhaust  gas 
is  admitted  to  the  cab  while  the  volume  of  air  furnished 
by  the  fans  is  sufficient  to  eliminate  heat. 

The  tender  is  of  the  Vanderbilt  type,  equipped  with 
Commonwealth  Steel  Co.,  cast  steel  under  frame  and 
Andrews  truck  frames.  The  tank  has  a  capacity  of  15 
tons  of  coal  and  12,000  gallons  of  water. 
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The  Pennsylvania  Railroad  and  the  Development  of  the 

Freight  Car 

The  Influence  of  Theodore  V.  Ely,  Superintendent  of  Motor  Power 

Bv   GEO.   L.   FOWLER 


As  in  the  case  of  the  locomotive  there  are  two  distinct 
classes,  the  passenger  and  freight,  so  the  same  conditions 
obtain  with  cars  except  that  the  differences  between  them 
are  more  accentuated.  In  locomotive  work,  one  engine 
can  be  made  to  haul  a  passenger  or  freight  train  indis- 
criminately, but  cars  designed  for  freight  are  not  used 
for  passenger  nor  are  passenger  cars  used  for  freight. 
Though,  as  we  shall  see  the  rule  is  not  an  inflexible  one. 

When  Mr.  Ely  entered  railway  services  in  1868,  the 
standard  freight  car  of  the  country  had  a  capacity  of  ten 
tons,  and  weighed  about  the  same  amount,  so  that  for 
each  pound  of  paying  freight,  there  was  a  pound  of  dead 
car  weight  to  be  hauled.  The  use  of  a  power  brake,  un- 
der the  control  of  the  engineer,  for  freight  cars  was  not 
even  thought  of,  and  though  the  automatic  coupler  was  a 
dream  of  an  occasional  visionary  enthusiast,  its  realiza- 
tion was  still  more  than  two  decades  ahead. 

But  the  period  was  closely  following  on  the  civil  war. 
and  the  hard  times  and  panic  of  1873  were  approaching. 
It  was  a  period  of  retrenchment  and  economy,  and  the 
railroads  were  casting  about  for  means  of  increasing  net 
revenue  by  cutting  down  operating  expenses.  The  most 
apparent  means  of  accomplishing  this  was  to  increase  the 
capacity  of  the  freight  cars,  thus  reducing  the  ratio  of 
dead  to  paying  weight,  and  increasing  the  net  revenue 
per  train  mile.  To  which  must  be  added  the  increase  of 
total  train  load,  by  the  enlargement  of  the  locomotive.  As 
to  how  this  latter  has  been  accomplished  we  have  alreadv 
seen. 

The  car,  then,  as  well  as  the  locomotive  was  a  point 
of  attack  by  the  progressive  superintendent  of  motive 
1  lower  and  the  car  builder. 

The  story  of  the  development  of  the  freight  car  is.  to 
a  great  extent,  one  of  details  rather  than  of  radical  and 
sweeping  changes  of  design.  In  external  appearance  the 
car  of  1924  does  not  differ  materially  from  that  of  1870. 
It  is  larger,  is  very  evidently  stronger  and  heavier  and 
can  carry  a  heavier  load,  but  its  shape  is  about  the  same. 
However,  if  the  details  are  examined  they  will  be  found 
to  be  quite  different  in  the  two  cars.  In  1870  wood  was 
the  prevailing  material  for  construction.  It  was  used  for 
the  sills,  bolsters,  and  framing  and  the  metal  parts  of  the 
car  were  limited  to  trussing,  bolts,  the  draft  and  running 
gears.  Now  wood  has  become  an  auxiliary  material,  and 
steel  is  used  wherever  it  is  possible  to  work  it  in.  It 
came  first  into  the  bolster  construction ;  supplementing  the 
wood  as  flitch  plates  set  between  planks  for  stiffening 
purposes  and  then  taking  its  place  exclusively.  Still  the 
great  changes  have  been  made  along  the  lines  of  increas- 
ing the  size  and  strength  of  the  several  parts.  This  is, 
perhaps,  as  marked  in  the  case  of  the  axles  as  in  any  other 
part.  In  1870  the  standard  axle  had  a  journal  Z%  inches 
in  diameter  and  7  inches  long.  Today  the  cars  of  100,000 
lbs.  capacity  are  carried  on  axles  5  inches  in  diameter  and 
°-  inches  long. 

This  upward  trend  in  weights  and  car  capacities  started 
in  the  early  seventies  just  after  Mr.  Ely  entered  upon  his 
railroad  career,  and  when  he  was  appointed  superintendent 
of  motive  power  at  Altoona  in  1874  he  found  the  pres- 
sure in  existence  and  constantly  increasing  to  reduce  ex- 
penses by  increasing  the  ratio  of  paying  to  dead  weight 


on  the  cars,  and  so  adding  to  the  net  paving  tonnage  of 
the  train. 

So,  we  find  that  in  1876  he  built  a  number  of  coal  cars 
of  fifteen  tons  capacity,  for  the  road;  and  these  were 
quickly  followed  by  the  box  cars  of  the  same  rating.  This 
increase  of  fifty  per  cent  in  the  capacity  of  the  cars,  while 
it  did  not  involve  the  same  increase  of  dead  weight,  still 
added  so  much  to  the  burden  to  be  carried  by  the  wheel 
that  he  found  it  necessary  to  abandon  the  old  form  of 
single  plate  cast  iron  wheel  that  had  been  previously  used, 
and  definitely  adopt  the  double  plate  wheel  that  has  re- 
mained the  general  standard  .  form  ever  since.  At  the 
same  time,  it  was  realized,  that,  with  the  increasing  loads, 
there  was  need  of  a  better  metal  for  the  wheels,  with  the 
result  that  the  Hamilton  mixture  was  adopted  for  use  in 
all  wheels  made  at  the  Altoona  foundry.  This  consisted 
of  an  addition  of  about  10  per  cent  of  steel  rails  to  the 
ordinary  charcoal  iron  that  was  used.  A  move  that  put 
the  cast  iron  wheel  in  a  secure  position  for  many  years. 

Meanwhile,  the  success  of  the  cars  of  thirty  thousand 
pounds  capacity  was  such,  that  those  of  forty  thousand 
l>ounds  soon  followed  and  after  1879  no  cars  of  a  lighter 
rating  than  that  were  used. 

Then  followed  the  rapid  increase  in  capacities.  The 
first  step  was  to  raise  the  sides  of  the  gondola  cars  in 
1880  adding  about  two  and  one-half  tons  to  their  ca- 
pacity, then  came  cars  of  fifty  thousand  pounds  and 
short)  after  those  of  sixty  thousand  pounds  capacity,  so 
that.  1>\  1888,  the  cars  of  the  later  size  might  lie  consid- 
er:.] the  standard  of  the  country.  This  was  the  growth 
of  the  first  twenty  years  of  his  service. 

When  the  capacity  of  the  standard  box  car  had  risen 
to  60.000  lbs.  through  the  normal  but  rather  rapfd  devel- 
opment, which  has  been  outlined,  there  was  a  disposition 
on  the  part  of  some  railway  officials  to  call  a  halt.  Not 
because  of  any  physical  danger  resulting  from  an  increase 
oi  capacity,  but  because  of  the  impossibility  of  securing 
full  loads  for  the  cars  already  built.  A  movement  was 
i  m  foot  to  secure  the  adoption  of  standard  dimensions  for 
box  cars  through  the  agency  and  influence  of  the  Ameri- 
can Railway  Association,  but  even  on  the  Pennsylvania 
there  were  strong  influences  at  work  against  an  increase 
of  load-carrying  capacity.  The  argument  brought  forward 
against  the  move  was  that  under  the  ordinary  conditions  of 
traffic,  the  average  box  car  of  60,000  lbs.  capacity  received 
and  carried  only  about  forty-eight  loads  a  year  and  of 
these  only  about  one  in  ten  was  up  to  the  full  capacity  of 
the  car.  If,  then,  the  capacity  were  to  be  increased  to 
80,000  lbs.,  as  was  then  suggested,  it  would  be  at  an  ad- 
ditional expense  of  about  fifty  dollars  per  car,  and  an 
added  dead  weight  of  about  three  thousand  pounds,  so 
that  only  five  times  a  year  would  the  large  car  haul 
twenty  thousand  more  pounds  of  freight  than  the  car  of 
60,000  lbs.  capacity,  or  a  total  of  one  hundred  thousand 
pounds  of  paying  freight,  while  for  forty-three  times  dur- 
ing the  year  the  haul  would  have  three  thousand  pounds 
of  extra  dead  weight. 

This  was  in  1899  and  Mr.  Ely.  as  an  advocate  of  the 
increased  car  capacity,  prepared  an  elaborate  analysis  of 
the  situation. 

Tn  reviewing  the- matter,  he  called  attention  to  the  fact 
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that,  as  earlj  as  1890,  in  anticipation  of  heavier  loads  the 
bod)  oi  the  box  cars  of  the  road  was  designed  so  as  to 
be  capable  of  carrying  eighty  thousand  pounds,  although 
at  that  time,  they  were  not  prepared  to  use  trucks  of  a 
higher  capacity  than  sixty  thousand  pounds.  During  the 
ten  years  that  followed  the  development  of  the  eighty 
thousand  and  one-hundred  thousand  pounds  metal  truck 
for  other  classes  of  cars,  naturally  raised  the  question 
as  to  whether  the  trucks  of  this  same  type,  should  not 
be  designed  for  cars  of  sixty  thousand  pounds  capacity 
io  take  the  place  of  the  old  design  with  wooden  holsters. 
After  going  over  the  subject,  Mr.  Ely  recommended  that 
it  would  he  unwise  to  build  any  more  trucks  having  a  ca- 
pacity of  less  than  eighty  thousand  pounds  and  that  course 
was  pursued.  Consequently,  at  the  time  that  the  matter 
came  up  for  a  final  decision  in  1899  many  cars  of  the  in- 
creased capacity  had  been  built  and  were  in  service. 
\Imhii  four  thousand  cars  had  been  built  during  the  pre- 
vious year,  under  which  the  eighty  thousand  pounds  ca- 
pacity trucks  were  used  :  and,  as  the  body  had  been  raised 
to  that  capacity  sometime  previously,  the  result  of  the 
combination  was  the  full  fledged  box  car  of  eighty 
thousand  pounds  capacity. 

In  answer  to  the  objection  as  to  the  greater  cost  and 
weight  of  the  car,  Mr.  Ely  showed  that  the  difference 
in  cost  was  §47.60  the  interest  on  which  at  four  per  cent 
would  be  $1.90  per  year. 

This  additional  cost,  'hie  almost  entirely  to  the  trucks. 
would  he  made  up  by  the  less  cost  of  maintenance,  greater 
durability,  better  lubrication  and  greater  factor  of  safety 
through  the  use  of  the  more  sturdy  truck,  even  if  the 
cars  were  not  loaded  to  their  full  capacity  at  all  times. 

As  to  the  extra  weight  of  the  car,  which  would  be  about 
three  thousand  pounds,  he  called  attention  to  the  fact  that 
the  road  was  already  building  cars  of  other  classes  to 
carry  very  heavy  loads  and  that  the  construction  of  the 
body  of  the  box  car  should  be  such  that  they  can  take 
their  places  in  mixed  trains  without  distress,  and,  there- 
fore, that  the  increased  weight  of  the  truck  should  be  the 
measure  of  the  increase.  But,  as  it  stood,  the  car  of 
eighty  thousand  pounds  capacity  would  carry  twenty-two 
per  cent  more  pounds  of  paying  load  to  a  pound  of  car 
than  the  one  of  sixty  thousand  pounds  capacity.  What 
this  actually  was,  was  indeterminate  hut  the  average  box 
car  load  was  assumed  to  be  fifteen  tons.  He  then  pro- 
ceeded to  show  that,  even  on  the  basis  of  but  five  full 
loadings  a  year  and  the  haulage  of  the  extra  three  thou- 
sand pounds  during  the  whole  of  the  remainder  of  the 
time,  and  with  the  current  costs  per  ton  mile  haulage,  a 
single  excess  load  of  seven  tons,  of  paying  freight  hauled 
eight  hundred  and  fifty-seven  miles,  or  from  Chicago  to 
New  York  would  pay  for  the  cost  of  hauling  the  extra 
three  thousand  pounds  during  the  whole  of  the  remainder 
of  the  year. 

From  this  it  appeared  to  him  that  the  serious  phase  of 
the  problem  was  not  the  extra  cost  and  weight  of  the 
cars  of  eighty  thousand  pounds  capacity,  but  that  the  road 
was  not  securing  full  loads  in  either  direction  for  cars 
of  any  capacity. 

As  remedies  for  this  great  evil,  he  suggested  a  change 
in  the  rules  for  loading  grain,  in  accordance  with  which 
any  trans-shipment  had  to  be  made  car  for  car  regardless 
nf  the  capacities  of  the  receiving  of  delivering  car.  And 
that  it  would  be  well  to  work  out  some  satisfactory  plan 
with  elevator  owners  and  shippers,  by  which  this  state  of 
affairs  could  be  remedied  and  full  loads  secured  to  the 
railroad  companies. 

He  recognized,  however,  that,  with  the  existing  facili- 
ties, at  the  elevators,  it  was  impossible  to  load  cars  of 
eighty  thousand  pounds  capacity  to  the  full ;  hut  suggested 
that  this  was  a  difficulty  easilv  remedied. 


lie  concluded  tti.it  if  a  car  of  a  certain  capacity  could 
be  moved,  when  loaded  from  one  terminal  to  another  with 
greater  economy  than  a  car  of  less  capacity,  every  effort 
should  be  made  to  see  that  it  is  loaded  to' that  capacity, 
expeditiously  and  unloaded,  at  its  destination,  with  des- 
patch using  ever}  measure  to  accomplish  that  end. 

As  the  cubic  contents  of  the  sixty  and  eighty  thousand 
pounds  capacity  cars  were  the  same,  an  increase  of  length 
of  two  fret  lor  the  latter  would  add  space  for  about  four 
thousand  pounds  of  grain.  Mr.  Ely  did  not  advocate 
such  an  increase  because  he  felt  that  an  attempt  should 
be  made  to  load  tin-  existing  cars  to  the  full,  since  an  in- 
crease of  two  feet  would  make  a  serious  reduction  in 
track  capacity.  By  an  increase  of  the  box  cars  to  a  ca- 
pacity of  eight)  thousand  pounds,  without  increasing  the 
length  of  the  cars,  the  nominal  capacity  of  yards  and  ter 
initials  would  be  increased  about  .vi '  ,j  per  cent.  As  the 
acquirement  of  such  facilities  is  rapidly  becoming  more 
and  more  difficult  it  was  urged  that  every  care  should  be 
exercised  to  guard  every  inch  in  the  length  of  the  cars, 
and  that  the  best  endeavors  should  be  used  to  make  the 
loads  higher.  Me  also  recommended  that  the  policy  which 
the  road  has  pursued  for  years  of  gradually  increasing  the 
capacity  of  rolling  stock  should  be  continued,  and  that  the 
box  car  should  be  made  to  fall  in  line  with  the  other 
classes  of  equipment,  which  are  fitted  with  trucks  of 
eighty  thousand  pounds  capacity.  And,  further,  that,  in 
the  future,  the  road  should  not  consider  a  truck  of  a 
lower  capacity  because  cars  that  are  built  new,  will  re- 
main in  service  tor  fifteen  years,  and,  if  the  future  is  to 
be  judged  by  the  experience  of  the  past,  they  will  not  at 
the  end  of  that  time  be  considered  cars  of  high  capacity, 
in  1902  the  matter  was  up  again  for  further  considera- 
tion and  Mr.  Ely  reiterated  his  formerly  expressed  opin 
ion  as  to  the  desirability  of  using  cars  of  eighty  thousand 
pounds  capacity,  hut  modified  because  of  the  important 
element  of  metal  under-frames  that  had  been  introduced  in 
the  meantime. 

It  was  decided  in  a  full  conference  of  the  mechanical 
officers  that  the  old  wooden  underframing  with  its  attach- 
ments was  not  strong  enough  to  withstand  the  stresses 
and  shocks  arising  from  the  use  of  the  heavier  locomo- 
tives and  trains,  and  so  metal  underframes  were  adopted 
as  standard. 

In  the  meantime,  too,  the  American  Railway  Association 
had  adopted  a  standard  size  of  box  car,  which  was  slightly 
larger  than  the  previous  Pennsylvania  standard. 

It  was  found  that  the  use  of  the  metal  underframe  added 
largely  to  the  cost  of  the  car.  So  that,  if  the  old  size  of 
the  car  had  been  retained,  the  revenue  could  not  have  been 
increased,  but  by  making  the  box  larger,  at  a  small  addi- 
tional expense,  an  opportunity  was  offered  to  load  a  larger 
bulk,  and  thus  increase  the  earning  capacity  of  the  car. 
Then,  as  the  size  of  the  box,  so  made,  would  be  more 
than  sufficient  to  hold  more  grain  and  like  material  than 
the  trucks  would  carry,  it  was  decided  to  spend  a  further 
small  additional  sum  and  make  the  capacity  of  the  trucks. 
and  thus  of  the  whole  car,  one  hundred  thousand  pounds. 
Thus,  after  the  normal  development  up  to  a  capacity 
of  sixty  thousand  pounds,  what  might  be  called  outside 
influences  were  so  brought  to  bear  upon  the  question  of 
high  capacities  for  box  cars,  that  it  was  rapidly  forced 
by  the  logical  sequence  of  events  up  to  eighty  thousand 
and  then  to  one  hundred  thousand  pounds. 

The  most  potent  of  these  outside  influences  was  prob- 
ably the  development  of  the  high  capacity  car  for  the  coal 
and  ore  trade. 

For  a  number  of  years  beginning  in  the  later  eighties, 
the  use  of  steel  for  certain  parts  of  car  construction,  in 
the  place  of  the  wood  previously  used,  had  been  rapidly 
increasing.      Especially   was   this   true   in   the  matter  of 
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pressed  steel  shapes.  So,  too.  there  had  been  a  long  agi- 
tation of  the  use  of  an  all-steel  construction  especially  for 
gondola  cars.  Numerous  attempts  had  been  made  to 
build  such  cars  but  the  designers  had  handicapped 
themselves  by  attempting  to  produce  a  car  that  should 
neither  weigh  more  nor  cost  more  than  the  ordinary' 
wooden  car.  It  was  not  until  1897  when  the  Pittsburgh. 
Bessemer  &  Lake  Erie  R.  R.  purchased  some  steel  hop- 
per bottom  ore  cars  of  100,000  lbs.  capacity  that  the  steel 
car  of  that  high  capacity  can  be  said  to  have  been  firmly 
seated  in  the  saddle  as  one  of  the  elements  of  American 
railway  practice. 

The  operation  of  these  cars  was  watched  with  the 
devest  attention  by  Mr.  Ely  and  the  other  mechanical  of- 
ficers of  the  Pennsylvania,  and  so  satisfactory  was  their 
work,  and  the  economies  resulting  from  their  use  were 
so  apparent,  that  an  order  was  soon  placed  for  similar 
cars  for  the  road. 

This  introduced  the  element  of  exceedingly  heavy  units 
in  mixed  trains  to  which  Air.  Ely  alludes,  and  it  was  for 
the  protection  of  the  other  units  of  the  train  against  the 
stresses  set  up  by  these  extra  heavy  cars,  that  Mr.  Ely 
advocated  a  general  advance  all  along  the  line  and  the  re- 
sultant increase  of  box  car  capacities,  to  one  hundred  thou- 
sand pounds. 

This  does  not  mean  that  all  cars  built  by  the  company 
since  that  date  have  been  of  that  high  capacity,  but  the 
conditions  are  there  and  have  been  cited  in  this  detail  to 
show  Mr.  Elv's  advanced  attitude  on  the  whole  subject  of 
an  increase  of  car  capacities  in  order  to  meet  the  require- 
ments of  the  service. 

It  will  thus  be  seen  that  there  was  a  constant  upward 
trend  in  the  development  of  car  capacities  during  the 
whole  period  of  Mr.  Ely's  administration,  starting  with 
a  standard  capacity  of  ten  and  ending  with  one  of  fifty 
tons. 

Meanwhile  there  were  occasional  aberrations,  as  it  were, 
from  the  normal  growth.  Leaps  ahead  to  show  possi- 
bilities and  to  meet  certain  exigencies. 

The  first  of  these  is  to  be  found  in  a  special  car  of 
one  hundred  thousand  pounds  capacity  that  was  built  at 
Altoona  in  1888  and  wras  the  first  of  its  kind.  It  was 
intended  for  the  transportation  of  heavy  concentrated 
loads.  The  body  was  carried  upon  four  ordinary  freight 
trucks  arranged  in  two  groups,  connected  by  a  girder  on 
which  the  body  itself  was  centered.  It  was  an  all  steel 
construction.  It  was  used  for  carrying  a  twelve-inch 
breech-loading  rifle  for  the  cruiser  Monterey  from  the 
Washington  arsenal  to  San  Francisco,  and  was  the  prede- 


cessor of  another,  a  special  car  that  was  designed  to  carry 
aKrupp  gun  from  the  seaboard  to  the  Chicago  Exposition 
of  1893.  This  gun  which  weighed  270,000  lbs.  was  the 
heaviest  piece  of  single  freight  ever  transported,  up  to 
that  time  on  a  railroad  in  the  United  States.  The  car 
which  was  designed  and  built  at  Altoona.  consisted  of 
four  eight  wheeled  cars  placed  in  two  groups  of  two 
each.  The  two  cars  of  each  group  were  connected  by  a 
short  bridge,  carrying  a  center  plate  on  which  the  major 
bridge,  connecting  the  two  groups  rested.  This  major 
bridge  formed  the  cradle  on  which  the  gun  rested,  and  had 
a  length  of  fifty  feet  from  center  to  center  of  its  sup- 
ports. It  was  carried  directly  on  its  side  bearings  while 
the  two  short  bridges  were  supported  by  their  center  plates. 
The  car  and  its  lading  attracted  a  great  deal  of  attention 
at  the  time,  both  because  of  the  novelty  of  its  design  and 
it>  great  carrying  capacity,  which  was  285,000  lbs.  It 
was  built  entirely  of  boiler  plate,  and  weighed  175,000  lbs. 
when  empty,  so  that  the  total  weight  of  the  car,  with  the 
gun  and  all  of  the  appurtenances  used  for  holding  it  in 
place,  was  about  460,000  lbs.  This  was  carried  on  thirty- 
two  wheels,  giving  a  distributed  load  of  more  than  four- 
teen thousand  pounds  on  each  wheel.  At  the  time  this 
was  high  but  it  has  since  been  exceeded  by  the  wheel 
loads  of  the  ordinary  freight  car  in  every  day  service. 

In  contrast  to  this  luxurious  car  for  the  transportation 
of  a  huge  piece  of  steel,  attention  may  be  called  to  the 
adaptation  of  the  freight  car  to  passenger  service  that  was 
made  by  Mr.  Ely  at  the  time  of  the  Centennial  Exposition 
at  Philadelphia  in  1876.  It  was  the  first  really  great  in- 
ternational exposition  that  had  ever  been  held  in  the 
United  States  and  all  classes  of  the  people  were  anxious 
to  attend.  The  Pennsylvania  road  was  the  only  through 
line  reaching  the  city,  and  it  devolved  upon  it  to  carry 
the  great  mass  of  travel  from  the  north,  south  and  west. 
It^  equipment  and  other  facilities  were  taxed  to  the  utmost 
and  even  then  failed  to  meet  the  requirements.  In  order 
to  increase  these  facilities  and  at  the  same  time  make  it 
possible  to  lower  the  fares  to  a  third  class  rate,  large 
numbers  of  box  cars  were  fitted  with  seats  and  run  on  a 
slow  passenger  schedule.  Thousands  of  excursionists 
were  carried  in  these  cars,  without  accident  and  at  low 
rates. 

In  this  development  of  the  freight  car  that  has  taken 
place  since  1868.  we  have  seen  it  emerge  from  a  structure 
entirely  of  wood  save  for  the  necessary  metallic  parts  and 
become  one  of  steel  throughout,  in  the  case  of  the  hopper 
bottom  coal  and  ore  cars,  and  with  wood  practically  as  an 
auxiliary  to  the  steel  forming  the  major  portion  of  the 
construction. 


Snap  Shots — By  the  Wanderer 


U  is  interesting  to  note  the  difference  in  the  progress 
towards  adoption  of  a  device  that  has  someone  pecuniarily 
interested  in  its  adoption  and  one  that  has  no  such  pro- 
moter. How  the  one  may  leap  into  almost  universal  usage 
and  the  other  because  of  the  innate  disinclination  of  the 
human  mind  to  change,  will  lag  along  and  be  decades  in 
receiving  its  due  recognition. 

For  example,  it  was  many  vears  ago,  more  in  fact  than 
the  man  on  the  shady  side  of  forty  likes  to  mention,  that 
Mr.  Appleyard,  I  think  it  was,  burst  away  from  the  old 
time  parcel  rack  that  a  lady's  reticule  would  overload,  and 
put  in  that  broad  continuous  rack  running  from  end  to 
end  of  the  car,  that  was  a  characteristic  feature  of  New 


Haven  passenger  cars  as  distinguished  from  all  others, 
for  so  many  years. 

I  have  urged  its  adoption  also  in  season  and  out.  not 
to  much  avail,  to  be  sure,  but  as  my  bread  and  butter  did 
not  depend  upon  it.  my  influence  has  been  practically  nil. 

Generations  of  railroad  men  have  come  and  gone,  and 
this  very  good  and  convenient  thing  has  been  as  slow  in 
developing  into  anything  like  common  usage,  as  it  would 
take  Dame  Nature  to  evolve  a  new  species.  Everybody 
recognizes  it  as  good,  but  having  always  put  up  little 
racks  the  sluggish  mind  of  the  average  man  fails  to  take 
it  up.  Still  it  is  coming,  I  hope.  Some  day  perhaps  there 
will  be  a  sudden  and  unexpected  jump  ahead  and  we  will 
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see — no,  not  we,  but  our  children's  children  will  see  it  in 
a  Pullman  parlor  car.  Bui  we  of  this  and  the  next  gen- 
eration will  continue  to  pack  our  valises  between  our  seats 
and  the  wall,  and  twist  our  feet  to  keep  away  from  them, 
I  wonder  il  the  fashions  would  ever  change  if  every 
woman  was  her  own  dressmaker  and  every  man  his  own 
tailor. 

Speaking  of  Pullman  ears  naturally  suggests  the  porter. 
It  would  afford  an  interesting  insight  into  human  psy- 
Chology  we  seem  to  he  running  that  way  in  these  shots — 
if  the  porters  of  a  ivw  sleeping  and  parlor  cars  could  be 
paid  the  equivalent  of  their  tips,  to  reform  from  thrusting 
their  services  upon  the  passengers,  unless  they  were  asked 
with  the  understanding  that,  if  asked,  they  were  to  do 
what  was  wanted  willingly  and  cheerfully. 

How  many  passengers  would  ask  to  have  their  boots 
blacked  ?  Of  course  it  goes  without  saying  that  the  berths 
should  he  made  up.  But  how  many  men  want  the  porter 
to  brush  them  off?  That  is  as  the  porter  does  it.  May 
Heaven  forgive  me,  for  so  much  as  insinuating  that  it 
ought  to  he  called  brushing.  Modern  travel  is  not  what 
it  was.  Stone  ballast  has  dene  away  with  the  dirt  from 
]>elow\  and  the  hrick  arch,  the  well-constructed  front  end 
and  proper  drafting  have  pretty  much  done  away  with  the 
dust  from  the  stack.  So  we  don't  need  the  dusting  that 
we  did  in  the  days  of  gravel  ballast,  archless  fire-boxes 
and  the  diamond  stack. 

However,  we  are  discussing  Pullman  porters.  How 
many  passengers,  tinder  the  regime  of  a  not-to-be-tipped 
porter,  would  ask  him  to  take  his  overcoat  out  of  the 
reticule  rack  or  carry  his  satchel  to  the  door?  Carry  it 
twenty-five  feet  to  the  door  when  he  expects  to  carry  it 
himself  several  blocks  to  his  office  or  hotel. 

Now  he  checks  the  satchel  for  its  twenty-five  foot  jour- 
ney to  the  door.  Why  not  ?  Mine  looks  like  yours,  so 
why  not  exchange  ?  It  has  been  done  too  often  to  be 
pleasant. 

There  is  a  science  in  this  porter  business.  It  is  the 
wise  one  who  starts  his  work  at  the  rear  of  the  car.  Then 
if  a  passenger  has  the  courage  to  refuse  to  deliver  his 
baggage,  or  be  brushed  (God  save  the  mark)  or  be  helped 
on  with,  his  overcoat,  the  other  prospective  victims  to  the 
front,  do  not  see  this  break  and  receive  cheer  and  encour- 
agement for  a  similar  defection.  Every  man  is  obliged 
to  depend  upon  himself  and  decide  as  to  whether  he  will 
permit  the  hold-up  or  not. 

But  if  the  porter  starts  his  work  at  the  front,  one  or 
two  bold  spirits  may  wreak  havoc  with  his  tips.  I  have 
seen  this  spirit  of  independence  follow  down  for  half  a 
dozen  seats  on  each  side  of  the  car,  until  someone  less 
courageous  than  his  fellow  yields  and  after  that  all  was 
well — for  the  porter. 

"So  much  one  man  can  do 
That  does  both  act  and  know."' 

But  perhaps  we  had  all  best  acknowledge  with  Falstaff 
that  we  are  cowards  on  instinct  and  let  it  go  at  that,  when 
the  porter  bows  and  waves  his  brush  and  suggests  that  he 
touch  us  with  it  and  for  it. 

Speaking  of  the  attitude  of  the  public  towards  the  rail- 
roads, there  is  one  idea  that  it  has  fixed  in  its  head,  to  the 
effect  that  complaints  receive  no  attention.  The  trouble 
is  the  complainants  pour  forth  their  troubles  to  the  wrong 
person.  Growling  at  subordinates  is  so  utterly  useless 
that  it  is  worse  than  a  waste  of  breath.  Of  what  use  to 
complain  to  a  ticket  agent  of  a  conductor's  incivility.  The 
ticket  agent  is  not  responsible  for  the  conductor's  be- 
havior and  any  one  should  know  it.  The  place  to  go  is 
to  headquarters,  and  don't  go  there  unless  you  know 
definitely  what  you  have  to  complain  about.  If  anything 
goes  wrong  state  definitely  exactly  when,  where  and  how 
it  went  wrong.  Give  the  train,  the  day  and  the  hour,  and 
if  possible  the  grade  of  the  employe  implicated.  Then  its 
dollars  to  doughnuts  that,  if  the  complaint  is  a  proper 


one.  the  complainant  will  receive  a  courteous  letter  giving 
thanks    lor    the    information,    and    promising    correction. 

\nd  the  promise  will  he  kept.  More  than  this,  if  the 
complainant  happens  to  live  in  the  town  where  the  officer 
to  whom  the  letter  is  sent  is  located,  it  is  quite  probable 
that  a  representative  of  the  railroad  company  will  call  to 
talk  the  matter  over. 

Railroad  officers  don't  burs  such  matters  in  the  waste 
basket  because  it  is  a  part  of  their  job  of  keeping  things 
going,  to  prevent  all  causes  of  just  complaint. 

Individually  1  have  scores  of  bad  practices  on  my  list 
that  have  been  rectified  because  of  complaints. 

But  let  me  give  a  bit  of  advice  on  this  point.  Don't 
write  your  letter  in  the  heat  of  the  offence.  It  will  do 
just  as  well  to  do  it  the  next  day,  and  don't  make  a 
chronic  fault  finder  of  yourself.  If  you  find  fault,  you 
can  also  find  good  points.  It  doesn't  do  an  employe  any 
harm,  after  he  has  stopped  in  the  midst  of  pressing  duties 
to  help  you  out  of  a  trouble;  if,  when  trains  are  late  and 
snowbound,  he  asks  the  despatcher  what  you  had  best  do 
to  reach  your  destination,  it  doesn't  do  him  any  harm,  I 
say,  for  you  to  write  to  his  superintendent  telling  of  what 
he  has  done.  And  then  when  the  superintendent  com- 
mends him,  he  feels  more  disposed  to  help  the  next  fellow 
who  comes  along,  who  may  happen  to  lie  your  own  good- 
natured  self. 

So  don't  adopt  the  public's  stand  and  if  you  do  write, 
invite  both  kinds  of  a  letter. 


Argentine  Railways  Prosperous 

Argentine  railways  are  looking  forward  to  another 
period  of  prosperity  and  progress.  Reports  of  the  Brit- 
ish-owned lines  for  the  financial  year  ended  June  30,  1923, 
show  successful  results  for  the  period,  and  the  outlook 
for  the  coming  year  is  encouraging.  Dividends  on  com- 
mon stock  for  most  of  these  roads  were  7  per  cent.  Gross 
receipts  on  the  principal  roads  were  from  8  to  17  per  cent 
higher  than  for  the  previous  year. 

Many  improvements  were  made  and  much  equipment 
renewed  during  the  year.  In  spite  of  heavy  increases  in 
service,  the  operating  expenses  of  practically  all  lines 
showed  a  reduction  from  last  year.  On  one  of  the  largest 
lines — the  Southern — this  reduction  reached  5  per  cent, 
and  on  the  Entre  Rios  8  per  cent. 

For  the  first  time  in  their  history  the  Argentine  State 
Railways  showed  a  profit.  These  lines  extend  nearly 
4.000  miles,  and  were  built  primarily  for  the  development 
of  new  sections  of  the  country.  Traffic  has  increased 
steadily,  and  internal  reorganizations  are  being  carried 
out  in  the  operation  of  the  lines.  The  gross  receipts  of 
the  Central  Norte  Argentino,  the  largest  of  the  State 
lines,  were  20  per  cent  higher  for  the  first  four  months 
of  the  present  financial  year  than  for  the  same  period  last 
year. 

Increases  in  passenger  traffic  for  the  past  financial  year 
ranged  from  4  to  15  per  cent  over  the  preceding  year. 
The  Central  Argentino  and  the  Pacifico,  which  are  the 
main  passenger  arteries,  showed  increases  of  15  and  12 
per  cent,  respectively.  All  roads  showed  heavy  freight 
increases. 

One  of  the  features  of  the  year  has  been  the  increased 
use  of  oil  for  fuel  on  the  Argentine  railways.  The  State 
lines  in  the  south  have  been  using  oil  entirely,  and  during 
the  past  year  the  Central  Norte  has  been  receiving  oil  at 
the  port  of  Santa  Fe  for  use  in  its  locomotives.  The  three 
British  railways — Western,  Southern,  and  Pacifico — oper- 
ate a  joint  petroleum  company  at  Comodoro  Rivadavia. 
The  Southern  now  has  236  locomotives  equipped  for  oil 
burning,  and  last  year  45  per  cent  of  the  fuel  used  was 
oil.  The  Western  is  now  operating  with  50  per  cent  oil- 
burning  locomotives. 


Shop  Kinks 


Handy    Devices    Used   on   the   Erie   R.    R. — Machine   for  Moulding    Compression   Cup    Grease — Brake 
Beam    Straightening    Device — Prony    Brake    for    Air    Motor 


Compression  Cup  Grea  e 

The  forming  ur  moulding  of  the  grease  that  is  used  on 
rods  and  elsewhere  is  a  necessary  part  of  the  preparation 
of  the  supplies  of  locomotives.  The  grease  is  delivered 
in  barrels  and  must  be  moulded  into  cylindrical  pieces 
about  2%  in.  in  diameter  and  2l/2  in.  long. 

The  machine  for  doing  this  \vc  irk  that  is  shown  here  is  one 
that  was  designed  at  the  Hornell  shops.  The  main  work- 
ing part  consist  of  two  cylinders  set  tandem  to  each  other, 
and  having  pistons  mounted  on  a  single  piston  rod. 

In  one  an  air  pressure  is  developed  and  in  the  other 
the  grease  is  compressed  and  forced  through  a  small  open- 


when    retracted    to    the    right    hand    end    of    its  stroke. 

At  the  discharge  or  left  hand  end  of  the  cylinder  there 
is  a  conical  head  terminating  in  an  opening  2,'4  in.  in 
diameter. 

At  the  right  hand  end  of  the  grease  cylinder  at  the 
point  marked  D  there  is  a  hole  1  in.  wide  and  5}>  in. 
across  cut  in  the  wall  for  the  insertion  of  the  grease  to 
lie  moulded. 

Tn  operation  the  space  beneath  this  hole  is  filled  with 
grease  and  air  admitted  so  as  to  cause  the  piston  to  push 
it  to  the  left.  The  piston  is  then  withdrawn  and  the  space 
again  filled  and  the  operation  repeated  until  the  cylinder 


Machine  for  Moulding  Compression  C;ip  Crease 


ing   'if  a  diameter  equal   to  that  of  the   finished  cylinder 
of  grease. 

Referring  to  the  engraving  A  is  the  air  cylinder  and  B 
the  one  in  which  the  grease  is  compressed  and  formed. 

There  is  a  three-way  valve  at  C  which  is  operated  by  a 
lever,  and  by  means  of  which  the  compressed  air  can  be 
admitted  to  and  exhausted  from  either  end  of  the  cylin- 
der. This  cylinder  lias  an  internal  diameter  of  7  in.  and 
a  piston  stroke  of  7  in.:  this,  of  course,  being  common  to 
both  cylinders. 

The  grease  cylinder  has  an  internal  diameter  of  6  in. 
and  a  total  length  of  10  in.  This  cylinder  has  no  head  at 
the  end  towards  the  air  cylinder,  but  is  closed  by  the 
piston  itself,  which  is  a  plain  disc,  attached  to  the  piston 
rod.  and  which   stands  flush  with  the  end  of  the  cylinder 


is  rilled.  A  ful!  pressure  of  air  is  then  admitted  to  the 
right  hand  end  of  the  air  cylinder,  by  which  the  pistons 
are  moved  to  the  left  and  the  grease  forced  out  through 
the  hole  at  the  end  of  the  conical  head. 

As  the  compressed  and  solidified  grease  leaves  the  head 
it  is  in  the  form  of  a  cylinder  2T4  in.  in  diameter,  and 
enters  a  series  of  iirass  rings  £  which  are  soldered  to  an 
iron  support,  with  sufficient  space  between  them  to  admit 
of  the  passage  of  the  cutting-off  knives  F  in  the  rack. 


Iiese   orass  rings  are 


J!4  in.  outside  and  2^&  in.  inside 
diameter.  At  the  end  of  this  nest  of  rings  there  is  a 
grooved  iron  trough  into  which  the  cakes  of  grease  are 
pushed  after  thev  have  been  cut  to  length. 

The  cutting  is"  done  by  a  gang  of  blades  each  about  3^ 
in.  long  that  are  set- in  a  frame  resembling  a  hack  saw 
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The  bar  holding  the  blades  is  3/16  in.  thick  and  T  _•  in. 
wide  for  the  end  next  the  pivot,  it  being  sawed  to  receive 
the  blades.  The  other  ends  of  the  blades,  next  the  ham  lie, 
arc  he'd  by  an  iron  rod  '  j  in.  in  diameter  upon  which 
they  are  strong.  The  saw  kerfs  at  the  lower  end  hold  the 
blades  at  a  proper  spacing  from  each  other. 

It  is  evident  that  when  the  cylinder  of  grease  has  been 
pushed  through  so  that  its  end  has  reached  the  outer  edge 
of  the  nest  of  brass  rings  and  is  stopped  there  by  shutting 
off  the  air  supply  to  the  right  hand  cylinder  a  turning  of 
the  gang  of  blades  through  90  degrees  will  cut  the  long 
cylinder  of  grease  into  the  desired  lengths.  Then  another 
application  of  the  air  will  push  them  out  upon  the  open 
trough  and  leaves  another  cylinder  in  line  with  the  blade-. 
to  be  cut. 

The  whole  is   mounted   on  a   wooden   base   _'    ft.   6   in. 


pins.  This  beam  is  made  of  a  '>;4  in.  by  .V--  in.  bar 
which  is  tapered  to  a  depth  of  \l/i  in.  at  the  ends.  Both 
the  base  and  the  working  beam  are  protected  by  bearing 
pieces  doweled  to  the  base  and  bolted  to  the  working 
beam.  At  the  ends  of  the  base  there  are  a  pair  of  straps 
made  of  5  in.  by  1  in.  flat  steel  to  serve  as  guides,  and 
thev  are  spaced  .vs  in.  apart  so  as  to  permit  of  a  free 
and  easy  movement  of  the  working  beam  and  yet  keep 
it  in  proper  alinement. 

A  valve  at  ./  takes  air  from  the  supply  pipe  />'  and  ad- 
mits or  exhausts  it  from  either  end  of  the  two  cyiindi  i  ■ 

The  method  of  operation  i-  apparent  from  the  engrav- 
ing. The  beam  is  placed  in  position  for  being  bent  into 
proper  shape  and  the  work  i*  done  on  the  downward 
stroke  of  the  pistons. 

With  a  pressure  of  60  lb.  per  sq.  in.  in  the  cylinders 
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Brake    Beam   Straightening    Device 


long,  \y2  in.  thick  and  \Q-n  in.  wide.  The  cylinders  are 
covered  with  a  Russia  iron  iacket  which  gives  them  a  neat 
and  finished  appearance. 

Brake  Beam  Straightening  Device 

I'nder  the  stresses  imposed  by  service  or  accident 
brake-beams  are  apt  to  become  kinked  or  bent,  a  condi- 
tion which  subsequent  service  is  sure  to  increase. 

At  the  Meadville  shops  there  is  a  simple  and  convenient 
device  for  straightening  such  beams. 

Like  so  many  other  handy  shop  kinks  discarded  air  brake 
cylinders  have  been  utilized  as  a  means  of  developing  the 
power  required.  In  this  case  two  12  in.  by  12  in.  cylin- 
ders have  been  utilized.  They  are  set  vertically,  and  as 
shown  in  the  plan  their  flanges  are  bolted  to  a  casting 
securely  fastened  to  the  base  or  anvil,  which  is  formed 
of  a  15-in.  I-beam,  weighing  60  lb.  to  the  foot. 

These  cylinders  are  set  9  ft.  1%  in-  from  center  to 
center  and  are  arranged  for  pulling  downwards,  though 
air  is  admitted  to  each  end.  The  piston  rods  terminate 
in  a  jaw  whirl'  is  pinned  to  the  working  beam  by  1T4  in. 


a   pressure   of   something 
exerted  bv  the  beam. 


more   than    13,500   lb.   will    be 


Prony   Brake   for   Air   Motor 

The  necessity  for  determining  the  power  developed  by 
an  air  or  electric  motor  does  not  arise  very  often,  but 
when  it  does  a  prony  brake  is  about  the  handiest  thing 
with  which  to  measure  it. 

The  brake  shown  here  is  a  small  affair  and  easily  made. 
It  measures  only  41  in.  by  13  in.  by  3  in.  overall.  The 
brake  is  of  wood.  The  two  pieces  may  best  be  hinged  at 
A  with  leather  while  the  clamping  can  be  done  with  a 
:  j  in.  bolt  and  thumb-screw.  The  brake  blocks  are  of 
wood  3  in.  thick  and  the  eye  A  is  set  33  in.  from  the 
center. 

The  pullev  is  of  cast  iron  with  a  2  in.  face  and  an  out- 
side diameter  of  10  in.  It  has  internally  projecting 
flanges  in  the  usual  way  for  prony  brake  pulleys,  and  of 
a  depth  sufficient  to  hold  the  necessary  water  for  cooling 
purposes.  The  brake  parts  are  recessed  to  a  depth  of 
1  in.  so  as  to  receive  the  pulley  and  be  held  in  alinement. 
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The  pulley  is  bored  out  to  "s  in.  diameter  and  cut  for  a 
1 4  in.  by  %  in.  key  that  is  fitted  into  the  shank  or  shaft. 
This  is  just  long  enough  to  afford  a  seat  and  clearance 
for  the  pulley  .and  for  the  Morse  taper  shank  that  fits  into 
the  motor.  In  the  making  of  the  two  parts  of  the  brake 
it  is  well  to  use  a  hard  wood,  such  as  oak,  ash  or  chestnut 
and  before  putting  it  into  service  thoroughly  saturate  the 
braking  end  with  oil.  Mineral  oil  will  do  but  lard  oil  is 
better.  This  gives  the  wood  an  initial  lubrication  and 
serves  to  protect  it  and  prevent  burning,  when  newly 
applied  to  the  running  pulley. 

In  order  to  use  the  device  the  Morse  taper  shank  is 
placed  in  the  spindle  of  the  motor  to  be  tested,  and  the 
motor  fastened  to  prevent  twisting.  The  pulley  is  then 
placed  on  the  shank  and  the  rim  filled  with  water.  It  is 
well  to  do  this  filling  while  the  motor  is  running  because 
then  the  rim  can  be  completely  filled  and  a  large  volume 
of  water  used.  However,  if  there  is  an  objection  to  the 
spilling  of  the  water  when  the  motor  stops  it  can  be  done 
while  standing,  in  which  case  care  should  be  exercised 
that  it  does  not  evaporate  and  run  dry. 

A  convenient  method  of  measuring  the  pull  is  to  sus- 


^•"^•-e^  I^F§fe^  ^g#5| 


Aip    Motor   Prony    Brake 


pend  the  brake  with  a  spring  balance  by  the  eye  A.  As 
the  length  of  the  lever  arm  in  this  case  is  2.75  ft.  the 
formula  for  the  determination  of  the  horsepower  is  to 
multiply  twice  the  number  of  revolutions  per  minute  by 
3.1416,  and  this  by  2.75  times  the  pull  on  the  spring  bal- 
ance and  divide  by  33,000,  or 

2  X  3.1416  X  N  X  P  X  2.75 
Horsepower  = 


in  which 


33,000 

N  =  Number  of  revolutions  per  minute 
P  =  Pull  on  balance  or  load  on  scale 


Boring   Bar  Truck 

Boring  bars  for  reboring  cylinders  and  steam  chests 
are  heavy  and  with  their  attachments  are  cumbersome 
and  difficult  to  move  about. 

The  truck  shown  here  serves  not  only  to  store  the  bar 
and  everything  belonging  to  it,  but  to  move  it  from  place 
to  place  as  well. 


It  consists  of  a  strong  wooden  box,  measuring  23 'i  in. 
in  depth,  42^  in.  in  width  and  54^  in.  in  length  on  the 
inside.  It  is  stiffened  at  the  corners  by  steel  angles  and 
with  cleats  across  the  bottom  and  side. 

It  is  mounted  on  a  pair  of  12  in.  diameter  wheels.  One 
side  is  hinged  just  above  the  top  of  the  wheel  so  that 
when  it  is  turned  down  the  whole  of  the  interior  is  readily 
accessible. 

At  the  top  there  is  an  extension  projecting  out  for  a 
distance  of  23  in.  on  each  end,  that  is  arranged  to  take 
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the  boring  bar.  and.  give  it  ample  support.  As  this  sup- 
port is  8  ft.  6.  in.  long  it  is  long  enough  to  take  the  bars 
intended  for  use  with  even  the  largest  cvlinders. 


Standardization  of  Freight  Cars  in  England 

A  plan  for  standardization  of  railway  freight  cars  has 
been  arranged  between  the  railway  clearing  house  for  the 
companies  and  the  private  car  owners,  bv  which  all  freight 
cars  built  in  future  will  be  of  two  standard  specifications 
only — 12-ton  and  20-ton.  This  change,  contemplated  for 
years,  may  be  attributed  largely  to  the  unification  of  rail- 
ways under  the  act  of  1921.  Great  savings  are  antici- 
pated eventually  from  this  plan,  not  only  in  facilitating 
repair  and  in  aiding  train  assembly,  but  also  in  cheapen- 
ing first  cost  and  in  promoting  mass  production. 

Quantity  output  schemes  are  already  being  introduced 
at  car-building  plants.  At  Cardiff,  an  extension  of  the 
Crown  Wagon  and  Engineering  Works  is  under  way  to 
expedite  the  specialized  construction  of  steel-frame  box 
cars  and  the  construction  of  the  new  20-ton  coal  cars.  The 
Great  Western  Railway  serving  that  territory  urges  col- 
liery owners  to  adopt  the  20-ton  size,  and  offers  a  5  per 
cent  rebate  on  coal  traffic  so  carried. 


English  and  Belgian  Railways  Joined  by  Car 

Floats 

A  daily  service  of  train-carrying  ferryboats  lias  recently 
been  inaugurated  between  Zeebrugge,  Belgium,  and  Har- 
wich, England,  for  the  exchange  of  freight.  The  service 
is  operated  by  the  Great  Eastern  Train  Ferries  (Ltd.),  an 
Anglo-Belgian  organization  capitalized  at  £400.000.  The 
trains  will  run  aboard  the  ferryboats  at  Harwich  and 
Zeebrugge  by  means  of  gangways  that  are  adjustable  ac- 
cording to  the  tide.  Specially  constructed  rolling  stock 
has  been  built  for  the  service.  Transshipment  will  be 
eliminated,  losses  from  theft  and  pilferage  reduced,  and 
there  will  be  a  considerable  saving  in  the  time  and  cost  of 
handling. 

The  ferryboats  are  propelled  by  Diesel  motors  burning 
heavy  fuel  oil,  and  will  take  eight  hours  to  cross  the  chan- 
nel. Although  capable  of  greater  speed,  this  schedule  has 
been  agreed  on  for  reasons  of  fuel  economy. 
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Railway  Fuel  Association  Convention 

The  International  Railway  Fuel  Association  will  hold 
its  16th  annual  convention  in  Chicago,  May  26  to  29,  in- 
clusive, with  headquarters  at  Hotel  Sherman.  A  local 
committee  on  arrangements  has  been  appointed  which  has 
in  hand  the  entertainment  of  visiting  delegates.  It  is  an- 
ticipated that  the  meeting  will  he  one  of  the  most  interest- 
ing ever  held.  Tentative  plans  have  been  made  for  an 
exhibition  of  coal,  cuke,  oil  and  general  railway  supplies 
at  the  hotel  during  convention  week.  The  chairman  of 
the  local  committee  on  arrangements  is  W.  II.  I  larris. 
president,  W.  IT.  Harris  &  Co..  coal  and  coke.  343  South 
Dearborn    street,    Chicago. 


New  Pullman  Cars  for  the  Pennsylvania 

Fifty  all-steel  sleeping  cars,  of  improved  type  and  con- 
taining numerous  innovations  in  interior  arrangements, 
are  being  constructed  by  the  Pullman  Company  for  service 
on  the  Pennsylvania  Railroad  System.  In  their  design 
special  attention  has  heen  given  to  providing  greater  con- 
venience for  the  increasing  number  of  women  who  are 
traveling.  Among  the  principal  features  of  the  new  cars 
are  greatly  enlarged  women's  dressing  rooms,  each 
equipped  with  a  full  length  "vanity  table,"  large  enough 
for  four  chairs,  a  mirror  of  extra  size  and  three  wash- 
stands. 

The  new  cars  contain  twelve  sections,  each  with  upper 
and  lower  berth,  and  one  drawing  room  decorated  in  dull 
walnut  and  upholstered  with  bright  svnd  attractive  tapestry. 
The  smoking  room  is  also  finished  in  light  and  cheerful 
style.  Other  features  of  interest  include  mirrors  and  "non- 
sagging"  hammocks  in  the  upper  berths  and  ventilators 
with  dust-excluding  devices  in  all  windows. 

Fixed  headboards  are  provided  between  the  sections  to 
afford  greater  privacy  during  the  daylight  hours  of  travel 
ami  speed  up  the  work  of  making  up  and  taking  down  the 
berths,  thus  shortening  the  time  during  which  passengers 
must  vacate  their  sections  to  allow  the  porters  to  work. 
Each  headboard  has  a  short  sliding  panel  at  the  outer  end, 
ahout  eight  inches  in  width,  which  locks  in  place  when 
pulled  out  flush  with  the  ends  of  the  seats.  When  the 
berths  are  taken  down,  the  sliding  panel  is  pushed  back 
slightly,  thus  widening  the  upper  portion  of  the  aisle. 

The  cars  of  this  new  type  are  intended  for  use  on  such 
high-grade,  long  distance  trains  as  the  "Broadway 
Limited,"  and  the  "St.  Louisan,"  etc. 


Notes  on  Domestic   Railroads 

Locomotives 

The  Southern  Railway  has  ordered  20  switching  type  loco- 
motives from  the  American  Locomotive  Company,  also  5 
Mallet  type  locomotives  from  the  Baldwin  Locomotive  Works. 

The  Chesapeake  &  Ohio  Railway  contemplates  buying  about 
50   locomotives. 

The  Florida  East  Coast  Railway  is  inquiring  for  20 
Mountain  type  locomotives  and  5  8-wheel  switching  type 
locomotives. 

The  El  Paso  &  Southwestern  Railroad  is  inquiring  for  6 
Mikado  type  locomotives. 

The  Union  Pacific  Railroad  has  ordered  20  Mallet  type, 
and  5  Mountain  type  locomotives  from  the  American  Loco- 
motive Company,  and  10,  2-10-2  type  locomotives  from  the 
Baldwin   Locomotive   Works. 

The  Louisville  &  Nashville  Railroad  has  ordered  18 
Mikado  type,  6  Pacific  type,  and  15,  8-wheel  switching  type 
locomotives  from  the  American  Locomotive  Company. 

The  Reading  Company  has  ordered  5  Pacific  type  loco- 
motives from  the   Baldwin   Locomotive   Works. 

The  Canadian  National  Railways  has  ordered  5,  2-10-2  type 
locomotives  and  IS  Mountain  type  locomotives  from  the 
Canadian   Locomotive   Company. 


ill'    Pittsburgh  X    West   Virginia   Railway  has  ordered  one 

Pacific  type  1 tive  from  the  American  Locomotive  i  om- 

pany. 

The  Wabash  Railway  has  ordered  one  8-wheel  switching 
type   locomotive   from   the   American    Locomotive    Company. 

I  he    (  lear    Lake    Lumbei    Company,    Or n,    has   ordered 

one  Shay  type  locomotive  from  the  Lima  Locomotive  \\ 

The    Pacific   States    Lumber   Company1  has  ordered   one  90 

ton,    3   truck    Shea   type   locomotive    from    the    I. una    Locomotive 

\\  inks. 

Che    t  "in iwealth    Steel    Company    is    inquiring   for 

6-wheel   switching    type    locomotive. 

1  '"■  Siler  I  .,,--m-  Company,  lias  ordered  ,,nc  Mikado  type 
locomotive    from   the    Baldwin   Locomotive  Works. 

The  Shevlin-Hixon  Company,  has  ordered  one  Mikado  type 
locomotive    from    the    Baldwin    Locomotive    Works. 

The  Reading  Company  has  ordered  5,  8-wheel  switching 
type  locomotives   from   the   Baldwin   Locomotive   Works. 

The  Southern  Pacific  Co.  is  inquiring  for  6  electric  loco- 
motives. 

The  New  York  Central  Lines  is  inquiring  for  3  Mallet  type 
locomotives. 

The  Union  Pacific  Railroad  contemplates  buying  about  10 
locomotives. 

The  Tennessee,  Alabama  &  Georgia  Railway  has  ordered 
one  Consolidation  type  locomotive  from  the  Baldwin  Loco- 
motive Works. 

c  T1?n  £hicag?.  Rock  Island  &  Pacific  Railway  is  inquiring 
tor   10  Mountain  type  locomotives. 

The  Utah  Copper  Company  has  ordered  3,  0-6-0  type  loco- 
motives from   the  Baldwin   Locomotive  Works. 

The  Atlantic  Coast  Lines  Railroad  has  ordered  20  Pacific 
type  and  5  switching  type  locomotives  from  the  Baldwin 
Locomotive   Works. 

The  New  York  Chicago  &  St.  Louis  R.  R.  has  ordered 
10,  8-wheel  switching  type  locomotives  and  10  Mikado  tvpe 
locomotives  from  the  Lima  Locomotive  Works. 

Freight   Cars 

The  Western  Fruit  Express  Company  has  ordered  1,000 
steel  undernames  from  the  Pressed  Steel  Car  Company. 

The  Boston  &  Albany  Railroad  has  ordered  100  box  cars 
from  the  American  Car  &  Foundry  Company  and  25  dump 
cars   from   the    Western   Wheeled   Scraper   Company. 

cars  frnmUth  ri  R?ilwa-V  chas  ordered  250  all  steel  gondola 
cars  from  the  Chickasaw  Shipbuilding  &  Car  Company. 

Die  New  York,  Chicago  &  St.  Louis  Railroad  has  ordered 
300  stock  cars  from  the  General  American  Car  Company  and 
1000  automobile  box  cars  from  the  Illinois  Car  Manufac- 
turing Company. 

The  Utah  Copper  Company,  New  York,  is  inquiring  for 
o,  SO-ton  steel  undernames  for  flat  cars. 

The  Chesapeake  &  Ohio  Railway  is  inquiring  for  600  Hart 
ballast  cars  of  50  tons'  capacity. 

The  Louisville  &  Nashville  Railroad  has  ordered  100  Hart 
combination  ballast  cars  from  the  Roger  Ballast  Car  Com- 
pany. 

The  Norfolk  &  Western  Railway  contemplates  buying  2,000 
hox  cars  and  also  rebuilding  a  large  number  of  hopper  cars. 

The  Skelly  Oil  Company  has  ordered  35  tank  cars  from  the 
General  American  Tank  Car  Corporation. 

The  American  Smelting  &  Refining  Co.  is  inquiring  for 
15  ore  cars  of  60  tons'   capacity. 

The  Illinois  Central  Railroad  has  placed  an  order  for  the 
repair  of  900  box  cars  and  195  flat  cars  with  the  Pullman 
Company  and  the  repairs  for  1,000  box  cars  with  the  Ryan 
Car   Company. 

The  New  York  Central  Lines  has  ordered  500  cars  from 
the  American  Car  &  Foundry  Co.,  1,000  from  the  Pressed 
Steel  Car  Company,  and  1,000  from  the  Standard  Steel  Car 
Company. 

The  Canadian  National  Railways  has  ordered  50  caboose 
cars  from  the  Canadian  Car  &  Foundry  Company. 

The  Universal  Portland  Cement  Company  has  ordered  50, 
70-ton  hopper  cars  from  the  Mt.  Vernon  Car  Manufacturing 
Company. 

The  Baltimore  &  Ohio  Railroad  is  reported  to  be  inquiring 
for  price  on  the  rebuilding  of  500  freight. cars. 

The  Delaware,  Lackawanna  &  Western  Railroad  has  or- 
dered 750  automobile  cars  40  ft.  long  from  the  American  Car 
&  Foundry  Co.  and  250  cars  from  the  Magor  Car  Corpora- 
tion. 

The  Chicago,  Burlington  &  Quincy  Railroad  is  inquiring 
for   1,000   stock   cars. 

The  Chesapeake  &  Ohio  Railway  is  inquiring  for  3.000 
hopper  bottom  gondola  cars  of  hlYz   tons'  capacity  and  2.000 
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automobile    box    cars   with    steel    frame   of    40   tons     capacity. 

The  Kansas  City,  Mexico  &  Orient  Railroad  is  inquiring 
for  500  single  sheathed  box  cars,  250  stock  cars  of  40  tons 
capacity  and  250  gondola  cars  of  50  tons'   capacity. 

The  Elgin,  Joliet  &  Eastein  Railway  is  inquiring  for  500 
coke  cars.  e 

The  Louisville  &  Nashville  Railroad  has  ordered  1,150  box 
cars,  500  automobile  cars  and  150  flat  cars  from  the  Chicka- 
saw Shipbuilding  &  Car  Company,  500  box  cars  from  the 
Mount  Vernon  Car  Manufacturing  Company,  and  1.100  steel 
gondola  cars  from  the  Pressed  Steel  Car  Company. 

The  Central  of  Georgia  Railway  is  inquiring  for  10  steel 
underframes  for  caboose  cars. 

The  Chesapeake  &  Ohio  Railway  has  ordered  2  scale-test 
cars  from  the   Southwark   Foundry   &   Machine   Company. 

The  Western  Fruit  Express  Company  is  inquiring  for  1,000 
underframes. 

The  Union  Refrigerator  Transit  Company  will  build  25(1 
refrigerator  cars  in  its  own  shops. 

The  Southern  Railway  has  ordered  750  hopper  cars  from 
the  Standard  Steel  Car  Company  and  1250  gondola  cars  from 
the  Chickasaw  Shipbuilding  &  Car  Company. 

The  Fruit  Growers  Express  has  ordered  100  steel  under- 
frames from  the  Ryan  Car  Company,  also  100  steel  under- 
frames from  the   Bethlehem  Steel   Company. 

The  Seaboard  Air  Line  has  ordered  25  ballast  cars  from 
the   Rodger    Ballast   Car   Company. 

The  Richmond,  Fredericksburg  &  Potomac  Railroad  has 
ordered  15  ballast  cars  from  the  Rodger  Ballast  Car  Com- 
pany. 

The  Kingan  Refrigerator  Line,  is  inquiring  for  100  refriger- 
ator cars. 

The  Northern  Refrigerator  Company  has  ordered  500  re- 
frigerator cars  from  the  Pullman  Company. 

The  Western  Electric  is  inquiring  for  4  logging  cars  of 
40   tons'   capacity. 

The  Youngstown  Sheet  &  Tube  Company  is  inquiring  for 
repairs  on   500  to  600  hopper  cars. 

Passenger  Cars 

The  Atchison,  Topeka  &  Santa  Fe  Railway  has  ordered 
10  compartment  coaches,  8  buffet  library  cars  and  8  dining 
cars   from   the   Pullman   Company. 

The  Chesapeake  &  Ohio  Railway  is  inquiring  for  4  all- 
steel  dining  cars  and  15  all-steel  express,  cars. 

The  Wichita  Falls  &  Southern  Railroad  has  ordered  from 
J.  G.  Brill  Co.  one  model  55  gasoline  passenger  and  baggage 
car. 

The  Southern  Railway  has  ordered  25  steel  coaches  from 
the  Bethlehem  Shipbuilding  Corporation,  12  steel  combina- 
tion baggage  and  express  cars,  2  steel  postal  cars  and  6 
steel  combination  mail  and  baggage  cars  from  the  American 
Car  &  Foundry  Company,  and  5  steel  dining  cars  from  the 
Pullman   Compnay. 

The  Clinton  &  Oklahoma  Western  Railroad  has  ordered 
from  J.  G.  Brill  Co.  one  Model  55  gasoline,  passenger  and 
baggage   car. 

The  Bessemer  &  Lake  Erie  Railway  is  inquiring  for  6 
passenger-baggage  cars,  3  baggage-mail  cars  and  3  baggage 
cars. 

The  Pittsburgh,  Lisbon  &  Western  Railroad  has  ordered 
from  J.  G.  Brill  Co.,  one  Model  55  gasoline  passenger  and 
baggage  car. 

The  San  Antonio,  Uvalde  &  Gulf  Railroad  has  placed  an 
order  with  the  J.  G.  Bril!  Co.  for  one  Model  55  gasoline 
passenger  and  baggage  car. 

The  El  Paso  &  Southwestern  Railroad  is  inquiring  for  3 
buffet  baggage  cars  and  one  dining  car. 

The  Louisville  &  Nashville  Railroad  has  placed  an  order 
for  20  coaches  with  the  American  Car  &  Foundry  Company 
and  for  8  baggage  cars  and  6  combination  baggage  and  mail 
cars  with  the  Pressed  Steel  Car  Company. 

The  Canadian  National  Railways  has  placed  orders  for 
20  coaches  and  15  mail-express  cars  with  the  Canadian  Car 
&   Foundry   Co. 

The  Montreal  Tramways  Co.  has  ordered  50  coaches  from 
the    Canadian   Car   &   Foundry   Co. 

The  Chicago,  Rock  Island  &  Pacific  Railway  is  inquiring 
for  8  dining  cars  and  5  buffet  cars. 

The  Virginian  Railway  has  ordered  one  business  car  from 
the  Bethlehem  Shipbuilding  Corporation. 

The  Atchison.  Topeka  &  Santa  Fe  Railway  is  inquiring 
for  10  postal  cars. 

The  Nashville.  Chattanooga  &  St.  Louis  Railway  is  in- 
quiring for  miscellaneous  coaches. 

The    International-Great    Northern    Railroad   has   ordered   3 


coaches,  one  baggage  and  mail  car  and  4  baggage  cars  from 
the  American  Car  &  Foundry  Company. 

The  Atchison,  Topeka  &  Santa  Fe  Railway  has  ordered 
6   business   cars   from   the   Pullman   Company. 

The  Xew  York,  Westchester  &  Boston  Railroad  has  or- 
dered 10  steel  passenger  coaches  from  the  Pressed  Steel  Car 
Company. 

The  Atlantic  Coast  Line  Railroad  has  ordered  10  baggage 
cars  and  7  combination  mail  and  baggage  cars  from  the 
Standard   Steel   Car   Company. 

The  New  York  Central  Lines  contemplate  buying  a  num- 
ber of  suburban  coaches  for  the  Boston  &  Albany. 

The  Great  Northern  Railway  has  ordered  50  refrigerator 
express  cars  from  the  Siems  Stemble  Company. 

The  Bessemer  &  Lake  Erie  Railway  contemplates  buying 
a  number  of  cars  of  various  types  for  passenger  service  in 
the    near   future. 


Buildings   and   Structures 

The  Louisville  &  Nashville  Railroad  plans  the  construction 
>f  shops,  a  roundhouse  and  terminal  facilities  at  Leewood. 
Tenn..   to   cost  approximately   $500,000. 

The  Pennsylvania  Railroad  plans  the  construction  of  its 
shops  and  roundhouse  at  Valparaiso.  Ind.,  recently  destroyed 
bv   fire. 

The  Atchison,  Topeka  &  Santa  Fe  Railway  has  awarded 
a  contract  to  Joseph  E.  Nelson  &  Son  Co.,  Chicago,  111.,  cov- 
ering the  construction  of  foundations  and  engine  pits  for  its 
new   machine   shops   at   San    Bernardino,    Calif. 

The  International-Great  Northern  Railway  will  construct 
a  roundhouse  with  repair  shop  at  San  Antonio,  Texas,  to 
cost  approximately  $100,000. 

The  Florida  East  Coast  Railway  is  reported  to  have  selected 
a  site,  Bowden,  Fla.,  for  erection  of  new  locomotive  repair 
shops  to  replace  the  present   shops  at  Jacksonville,   Fla. 

The  Chicago,  Burlington  &  Quincy  Railroad  plans  the 
construction  of  an  addition  to  the  roundhouse  and  extensions 
to  the  yard  at  Gibson,  Nebr..  at  estimated  cost  of  $170,000. 

The  Wabash  Railway  is  preparing  plans  covering  the  re- 
building of  its  car  shops  at  Decatur.  111.,  recently  destroyed 
by  fire. 

The   Atchison.    Topeka    &    Santa    Fe    Railway    is    preparing 

plans  covering  the  construction  of  shops  at  Richmond,   Calif. 

The    Missouri    Pacific    Railroad    will    rebuild    its    machine 

shop   and   power   house   at    Monroe,    La.,    which    was   recently 

damaged  by  fire  with  a  loss  of  $100,000. 

The  New  York,  Chicago  &  St.  Louis  Railroad  is  preparing 
plans  covering  the  construction  of  a  one-story  machine  shop 
at   Conneaut,   Ohio. 

The    Baltimore    &    Ohio    Railroad    is    receiving    bids    for   a 

large  water  treating  plant  to  be  installed  at  Connellsville,   Pa. 

The    Chicago,    Burlington    &    Quincy    Railroad    will   erect   a 

steel    car   repair    plant    at    Galesburs,    III.,    estimated    to    cost 

$200,000. 

The  New  York,  Chicago  &  St.  Louis  Railroad  plans  the 
construction  of  an  addition  to  its  roundhouse  at  Sharonville. 
Ohio. 

The  Pennsylvania  Railroad  plans  the  construction  of  an 
enginehouse  and  repair  shops  at  Harrisbiirer.  Pa.,  estimated 
to  cost  $200,000. 

The  Southern  Railway  is  preparing  plans  for  the  con- 
struction of  a  37-stall  roundhouse  at  Spencer,  N.  C.  also  an 
engine  shop,  a  turntable  and  two  engine  inspection  pits  at 
the  same  place. 

The  Union  Railway  will  rebuild  its  shop  at  Memphis,  Tenn., 
recently  destroyed  by  fire  at  a  loss  of  $30,000. 

The  Chesapeake  &  Ohio  Railway  is  reported  to  be  plan- 
ning extension  to  the  roundhouse,  a  new  erecting  shop,  an 
extension  to  the  locomotive  shop,  two  new  machine  shops,  a 
new  boiler  shop,  a  passenger  car  shop,  a  paint  shop,  a  truck 
shop  and  a  water  treating  plant  at   Huntington.   W.   Ya. 

The  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Railway 
contemplates  the  construction  of  an  engine  terminal  at  Cin- 
cinnati, Ohio,  but  has  not  yet  completed  plans. 

The  Wabash  Railway  plans  the  construction  jointly  with 
the  Canadian  National  of  a  roundhouse  and  locomotive  re- 
pair shops  at  St.  Thomas,  Ont.,  Canada. 

The  Northern  Pacific  Railway  plans  an  extension  to  its 
repair  shops  at  Livingston,  Mont.,  at  estimated  cost  of 
$300,000. 

The  Baltimore  &  Ohio  Railroad  has  awarded  a  contract 
to  the  Chicago  Bridge  &  Iron  Works  for  furnishing  and 
erecting  a  water  softening  tank  at  Connellsville,  Pa.,  of 
547,000  gal.  capacity. 

The  Canadian  National  Railways  plans  the  construction  of 
a  14-stall  addition  to  its  roundhouse  at  Stratford,  Out.,  for 
the   accommodation   of  the   larger  locomotives. 
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Items  of  Personal   Interest 

H.  A.  Sigwart  has  been  appointed  supervisor  of  car  repairs 
for  the  Missouri  Pacific  Railroad.  Mr.  Sigwart  was  formerly 
traveling  mechanical  inspector  for  the  Illinois  Central  Rail- 
road with   headquarters  at  Memphis,   Tenn. 

E.  R.  Larson,  formerly  general  foreman  of  the  Delaware, 
Lackawanna  &  Western  with  headquarters  at  Kingsland, 
N.  J.,  has  been  appointed  shop  superintendent  of  the  Bell- 
mead  shops  of  the  Missouri-Kansas-Texas  Railroad  with 
headquarters  at  Waco,  Tex. 

J.  W.  Tenney  has  been  appointed  road  foreman  of  equip- 
ment of  the  Chicago,  Rock  Island  &  Pacific  Railway  with 
headquarters  at   Fairbury,   Nebr. 

A.  W.  Fisher  has  been  appointed  general  foreman  car  de- 
partment  of  the  Baltimore  &  Ohio  Railroad,  with  headquarters 
.it  Sandusky,   Ohio,  succeeding  F.  J.  Cheshire. 

John  Benzies  has  been  appointed  road  foreman  of  equip- 
ment of  the  Chicago,  Rock  Island  &  Pacific  Railway  with 
headquarters  at   Goodland.    Ky. 

W.  H.  Fetner,  formerly  assistant  to  president  of  the 
Missouri  Pacific  Railroad  has  been  appointed  chief  mechanical 
officer  of  the  road.  Mr.  Fetner  was  formerly  general  su- 
perintendent of  motive  power  of  the  Central  of  Georgia  Rail- 
way. 

F.  J.  Cheshire  has  been  appointed  general  foreman  of  car 
department  of  the  Baltimore  &  Ohio  Railroad  with  head- 
quarters at  South   Chicago,   111. 

H.  K.  Lowry  has  resigned  as  signal  engineer  of  the  Chicago. 
Rock"  Island  &  Pacific  Railway  to  become  associated  with  the 
Sprague  Automatic  Train  Control. 

H.  K.  LeSure,  chief  electrician  of  the  Eastern  Region  of 
the  Pennsylvania  Railroad  has  been  appointed  master  me- 
chanic of  the   New  York  Terminal  of  the  Pennsylvania. 

J.  W.  Lemon,  master  mechanic  on  the  Missouri  Pacific 
Railroad,  with  headquarters  at  Hoisington,  Kansas,  has  been 
promoted  to  superintendent  of  shops  at  Sedalia,  Mo.,  suc- 
ceeding J.  P.  Brown,  who  was  promoted  to  assistant  me- 
chanical  superintendent. 

O.  E.  Hallberg,  assistant  superintendent  of  car  service  of 
the  Chicago  &  North  Western  Railway  with  headquarters  at 
Chicago.  111.,  has  been  promoted  to  superintendent  of  car 
service  with  the  same  headquarters,  succeeding  W.  D.  Beck. 
G.  C.  Boomer  has  been  promoted  to  assistant  superintendent 
of  car  service  succeeding  Mr.  Hallberg. 

F.  R.  Forest  of  the  Norfolk  &  Western  Railway  has  been 
appointed  general  foreman  with  headquarters  at  Bluefield. 
W.  Va.,  succeeding  Mr.  Veazey,  transferred  to  Columbus, 
Ohio. 

W.  J.  Bergen,  valuation  engineer  of  the  Nickel  Plate  Road 
was  appointed  chief  engineer,  in  addition  to  his  present  duties. 
E.  E.   Hart  was  appointed  consulting  engineer. 

The  position  of  supervisor  of  locomotive  operation  on  the 
Marion  and  Chicago  divisions  of  Erie  Railroad  has  been 
abolished. 

J.  E.  Symons,  who  was  many  years  a  master  mechanic  on 
the  Atchison,  Topeka  and  Santa  Fe  Railway  and  more 
recently  superintendent  of  the  mechanical  expert  department 
of  the  Railway  Traffic  and  Sales  Division  of  the  Texas  Com- 
pany has  joined  the  mechanical  department  of  the  New  York, 
New  Haven  &  Hartford  Railroad  with  headquarters  at  New- 
Haven,  Conn. 

R.  V.  Carleton  has  been  appointed  division  master  mechanic 
of  the  Brownsville  Division  of  the  Canadian  Pacific  with 
headquarters  at  Brownsville  Junction,   Me. 


Supply  Trade   Notes 


The  Clark  Car  Company,  Pittsburgh,  Pa.,  has  removed  its 
New  York  office  from  the  Woolworth  Building  to  52  Van- 
derbilt  Avenue,  New  York  City.  B.  K.  Mould,  district  sales 
manager  is  in  charge. 

The  Graver  Corporation  has  moved  its  railroad  office  from 
1412  Steger  Building,  Chicago,  111.,  to  the  main  office  and 
works  at  East  Chicago.  Ind.,  and  will  retain  its  office  in 
Chicago  as  a  branch  sales  office.  J.  J.  Felsecker  will  have 
charge  of  the  railroad  department  succeeding  W.  R.  Toppan, 
resigned. 

Westinghouse  Air  Brake  Co.  has  awarded  contract  to  Stone 
and  Webster,  Inc.,  for  the  construction  of  its  new  foundry 
and  machine   shop   at   Wilmerding.    Pa. 

William  R.  Hillary  has  been  appointed  sales  engineer  of 
the  National  Lock  Washer  Co.,  with  headquarters  at  the 
home  office,  Newark,  N.  T. 


The   Air    Reduction    Co.,    New     York    City,    is    planning 
expansion   program   for   the   present  year,    which   will  include 
the  erection  of  new  plants  at  Lima,  Ohio,  and  Harrisburg,  Pa. 

Thomas  S.  Gates  of  Drexel  &  Co.,  Philadelphia.  Pa.,  ha- 
been  elected  chairman  of  the  board  of  directors  of  the 
Baldwin   Locomotive  Works. 

The   Erie   Steam   Shovel    Company    is    preparing   plans 
the   construction  of  a  one-story  factory  at  Cleveland,   Ohio. 

H.   K.    Lowry,    formerly    signal    engineer   of   the    Chicago. 
Island  &  Pacific  Railway  has  Income  associated  with  the 
Sprague  Automatic  Train  Control. 

T.  F.  Manville,  formerly  president  and  treasurer  of  Johns- 
Manville,  Inc.,  has  been  elected  chairman  of  the  board  and 
chairman  of  the  executive  committee.  H.  E.  Manville,  for- 
merly vice-president  and  secretary,  succeeds  Mr.  Manville 
as  president.  L.  R.  Hoff,  formerly  sales  manager  has  been 
appointed  vice-president  and  general  manager  of  the  fai 
lories.  J.  E.  Meek,  J.  W.  Perry,  and  J.  S.  Carroll  have  been 
i  lected  vice-presidents;  A.  C.  Hoyt,  secretary  and  treasurer 
and  T.  F.  Manville,  Jr.,  asistant  secretary  and  treasurer. 

The  Linde  Air  Products  Co.,  has  let  contract  to  J.  W. 
Cowper  Co.,  Buffalo,  N.  Y.,  covering  the  construction  of  a 
one-story  addition  to  their  factory  at  Buffalo,  N.  Y..  esti- 
mated to  cost  $25,000. 

Clinton  S.  Smith  has  been  appointed  personnel  manager  of 
the  Westinghouse  Electric  Products  Co.,  Mansfield.  Ohio. 
Mr.  Smith  was  formerly  connected  with  Manning,  Maxwell 
&  Moore,  at  Bridgeport,   Conn. 

H.  S.  Brautigam,  assistant  to  the  master  car  builder  of  the 
Chicago,  Milwaukee  &  St.  Paul  Railway  has  resigned  to 
become  a  representative  of  the  railroad  department  of  the 
Allegheny   Steel   Company,    Brackenridge,    Pa. 

J.  F.  Ryan,  district  manager  of  the  Texas  Company,  with 
headquarters  at  New  York,  has  been  transferred  to  Chicago, 
111.,  with  headquarters  in  the  McCormick  Building,  succeed- 
ing W.  H.  Noble  who  has  been  transferred  to  Houston,  Texas. 
W.  E.  Greenwood,  assistant  manager  with  headquarters  at 
New  York,  will  have  charge  of  railroad  sales  in  that  terri- 
tory. 

The  Buckeye  Steel  Castings  Co.,  has  awarded  contract  cov- 
ering a  considerable  addition  to  its  foundry  at  Columbus. 
Ohio. 
R.  C.  Shaal,  president  of  the  R.  C.  Shaal  Company,  New 
ork.  N.  Y..  formerly  vice-president  of  the  Safety  Car  Heat- 
g    &    Lighting    Co.    is    now    associated    with    the    Standard 
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Stoker  Company,  Inc.,  at  New  York,  in  special  sales  work. 
Mr.  Shaal  will  continue  as  president  of  the  R.  C.  Shaal  Com- 
pany-. 

The  Linde  Air  Products  Co.,  New  York  City,  announces 
the  following  changes  in  its  sales  department;  Robert  W. 
White,  formerly  general  sales  manager  has  been  appointed 
general  sales  manager  of  the  Carbide  &  Carbon  Chemicals 
Corp.;  L.  M.  Zimmer,  western  sales  manager  of  the  Linde 
Company  has  been  appointed  assistant  general  sales  man- 
ager to  succeed  Mr.  White;  Herman  Ullmer  has  been  ap- 
pointed assistant  sales  manager,  western  division,  Chicago. 
111.,  and  F.  E.  Stoppenback  has  been  appointed  district  sales 
manager  of  the   New-   York   district. 

J.  L.  Phillips,  manager  of  the  Atlantic  office  of  the  Okonite 
Company  has  been  transferred  to  San  Francisco  as  manager 
of  the  San   Francisco  office. 

The  Ward  Railway  Equipment  Company,  Lima,  Ohio,  has 
been  incorporated  to  manufacture  miscellaneous  equipment  for 
railroads.  The  incorporators  are:  O.  G.  Snyder,  Edward  P. 
Kirly,  George  T.  Shanbow,  B.  E.  Parish,  J.  T.  Ward,  Charles 
Erskick  and  J.  B.  Rowntree. 

Joseph  W.  Irwin  has  resigned  as  superintendent  of  the 
Fort  Pitt  Spring  &  Manufacturing  Co.,  Pittsburgh,  Pa.,  to 
take  effect  March  31st.  Mr.  Irwin  has  resigned  to  take  the 
position  of  vice-president  and  general  superintendent  of  the 
Mitchell  Spring  &   Manufacturing  Co.,  Inc.,  Johnstown,   Pa. 

Edward  F.  Wickwire  for  several  years  secretary  of  the  Ohio 
Brass  Company,  Mansfield,  Ohio,  was  recently  made  vice- 
president  of  the  company.  Mr.  Wickwire  became  identified 
with  the  Ohio  Brass  Company  in  1903. 

The  Wilson  Welder  &  Metal  Co.,  132  Kind  Street,  New- 
York  City,  has  leased  space  in  the  Manufacturers  Terminal 
Building.  Hoboken,  N.  J. 

The  Ohio  Machine  Tool  Co.,  Kenton,  Ohio,  manufacturers 
of  shapers,  has  appointed  the  Dale  Machinery  Company  its 
exclusive  representative  in  the  Chicago  district.  The  latter 
company  has  also  recently  opened  office  at  50  Church  St., 
New  York,  N.  Y. 

The  Long  Bell  Lumber  Company  is  erecting  what  is 
planned  to  be  the  largest  lumber  manufacturing  plant  in  the 
world  at   Longview,   Wash.,  to  be  ready  for  operation  in  the 
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summer  of  1924.  This  company  after  many  years  of  manu- 
facturing in  the  pine  districts  of  the  south  will  at  that  time 
transfer  its  operation  to  the  Pacific  Northwest,  and  for  the 
first  time  in  forty-eight  years  of  its  history  will  be  definitely 
placed   in   the   Douglas   Fir  market. 

The  Bulldog  Automatic  Coupler  Company,  Pikesville,  Ky., 
has  been  incorporated  with  the  following  officers:  A.  J.  Bale- 
win,  president;  Charles  D.  Jacobs,  vice-president  and  A.  L. 
Nunnery,  secretary  and   treasurer. 

The  Morton  Manufacturing  Company  announces  the  ap- 
pointment of  the  Consolidated  Equipment  Company  with 
offices  at  260  St.  James  St.,  Montreal,  as  exclusive  and  direct 
representatives,  covering  the  sale  of  their  line  of  railway 
appliances,   throughout  the   entire   dominion  of   Canada. 

J.  H.  Hackenburg,  formerly  of  the  Lake  Erie  Rubber  Com- 
pany, Cleveland,  Ohio,  has  been  appointed  purchasing  agent 
of  the  Illinois  Car  &  Manufacturing  Co.,  with  headquarters 
at   Hammond.  Ind. 


Obituary 


Alfred  H.  Smith,  president  of  the  New  York  Central  Lines, 
was  killed  in  Central  Park,  New  York,  on  March  8,  by  being 
thrown  from  a  horse  which  had  become  disturbed  by  another 
horse.  In  his  untimely  death  this  country  loses  one  of  its 
ablest  railway  executives.  Mr.  Smith  was  born  in  Cleveland, 
Ohio,  in  1864,  and  from  the  humble  position  of  messenger 
boy  in  1879  for  the  Lake  Shore  and  Michigan  Southern,  he 
rose  gradually  to  the  head  of  the  greatest  railway  systems 
in  the  world.  In  October,  1890,  he  was  made  superintendent 
of  the  Kalamazoo  division  after  having  served  in  the  bridge 
and  building  department.  After  filling  various  divisions  as 
superintendent,  he  was  made  assistant  general  superintendent 
on  April  1,  1901.  office  at  Cleveland  and  on  the  following 
June  he  was  made  general  superintendent,  which  position  he 
held  till  February,  1902,  when  he  was  made  general  superin- 
tendent of  the  New  York  Central  &  Hudson  River,  and  on 
July  1,  1903,  became  general  manager  and  from  June,  1906. 
to  April  IS,  1912,  vice-president  and  general  manager;  April 
15,  1912,  to  March,  1913,  vice-president  of  the  New  York- 
Central  Lines,  east  and  west  of  Buffalo,  N.  Y.;  March,  1913. 
to  January,  1914,  senior  vice-president,  in  charge  of  operation, 
maintenance  and  construction.  On  January  1,  1914,  Mr. 
Smith  was  elected  president  of  the  New  York  Central  Svstem. 


Harry  Wanamaker,  district  superintendent  of  motive  power 
of  the  New  York  Central,  with  headquarters  at  Albany.  N.  Y., 
died  on  March  23  at  Elkhart,  Ind.  Mr.  Wanamaker  was  born 
on  August  5.  1866.  at  Pottsville.  Pa.  He  received  a  high 
school  education  and  began  railroad  work  on  August  1.   1884, 


with  the  Philadelphia  &  Reading  as  a  machinist's  apprentice. 
He  was  promoted  to  machinist  in  1888  and  served  in  that 
capacity  until  1896,  when  he  was  appointed  gang  foreman 
at  Reading,  Pa.  He  left  the  Philadelphia  &  Reading  in  March, 
1900,  to  become  a  foreman  in  the  erecting  shops  of  the  New 
York  Central  at  West  Albany,  N.  Y.,  where  he  remained 
until  1905,  when  he  was  transferred  to  Depew,  N.  Y.,  as 
general  foreman.  On  January  1,  1912,  he  was  appointed 
superintendent  of  shops,  with  the  same  headquarters,  and  was 
transferred  to  West  Albany  on  May  20,  1912.  On  July  1, 
1920,  he  was  promoted  to  district  superintendent  of  motive 
power  at  Albany,  and  on  September  1,  1922,  he  was  appointed 
assistant  superintendent  of  motive  power.  On  December  10, 
1923,  Mr.  Wanamaker  was  appointed  district  superintendent 
of  motive  power,  with  the  same  headquarters. 


New    Publications 

Books.    Bulletins,    Catalogues,   Etc. 

Postal  Car  Lighting  is  the  title  of  a  new  edition  of  a  catalog 
descriptive  of  the  equipment  of  the  Safety  Car  Heating  & 
Lighting  Company,  New  Haven,  Conn.,  for  the  lighting  of 
postal  cars.  It  describes  conduit,  wiring  and  fixture  installa- 
tions which  conform  to  post-office  department  specifications 
and  it  is  distinctive  in  publications  of  its  kind  in  that  it  is, 
in  reality,  a  text-book  on  the  subject  of  postal  car  lighting. 
It  contains  77  pages  and  is  profusely  illustrated.  It  contains 
post-office  department  specifications  on  lighting,  descrip- 
tions of  electric  and  gas  lighting  equipment  and  layouts  for 
70-ft.  and  60-ft.  mail  cars,  and  for  30-ft.  and  15-ft.  mail 
apartments. 


Standardization — What  It  Is  Doing  for  Industry,  is  a  small 
but  interesting  book  that  has  just  been  issued  by  the  Ameri- 
can Engineering  Standards  Committee,  29  West  30th  Street, 
New  York.  This  describes  how  standardization  is  being  car- 
ried on;  first,  in  the  individual  plant;  second,  in  industry  as 
a  whole;  third,  nationally  on  an  inter-industrial  basis;  fourth 
and  last,   internationally. 

This  book  can  be  had  by  writing  to  the  office  of  the 
Committee. 


Arc  Welding  Machines  and  Accessories.  Geo.  A.  Post  Co., 
Inc.,  136  Liberty  Street,  New  York  City,  has  issued  a  new 
publication  on  arc  welding  machines,  metals  and  accessories 
for  railroad  service.  This  company  has  for  several  years  been 
the  distributor  in  the  railroad  locomotive  and  car  building 
field  of  the  products  of  the  Wilson  Welder  &  Metals  Co. 
The  equipment  and  material  described  in  the  publication  are 
especially  adapted  for  that  service. 


For  Testing  and    Washing 
Locomotive  Boilers 


USE   THE 


Rue  Boiler  Washer 
and  Tester 

SEND  FOR  CATALOGUE 

Rue  Manufacturing  Co. 

228  Cherry  Street        Philadelphia,  Pa. 

Manufacturers  of  Injectors,   Ejecton, 

Boiler  "Washers   and    Testers.    Boiler   Checks, 

Cheok  Valves. 


DIAMOND  STEEL  EMERY 

For   Grinding    In   Steam    and   Air  Joints) 

"CUTS  BUT  NEVER  BREAKS" 

A     Railroad    Shop    Necessity 

PITTSBURGH  CRUSHED  STEEL  CO. 

PITTSBURGH,   PA.,   U.  8.   A. 


GEO.   P.   NICHOLS    A   BRO. 

Nichols  Transfer  Tables 
Turntable  Tractors 

2139  Fulton  Street,  Chicago 


AMELED    IRON    FLUSH    OR   DRY  CLOSETS 

DUNER 
CAR    CLOSETS 

DUNER   CO.  ' 

116    S.   CLINTON    ST.,    CHICAGO 


WANTED 

Locomotive  Builder's  Lithographs 
of  U.  S.  Locomotives  previous  to 
Civil  War  Period,  multi-colored  or 
one  tone,  for  historical  collection. 
Liberal  commercial  prices  will  be 
paid.  Give  name  of  builder,  type  of 
locomotive,  condition  of  print,  and 
all  wording  on  same. 

Also,  "American  Locomotives," 
by  Emil  Reuter  of  Reading,  Pa., 
text  and  line  drawings,  issued  se- 
rially about  1849. 

Also,  several  good  daguerrotypei 
of  locomotives  of  the  daguerrotype 
period. 

Address,   HISTORICAL 

c/o    Railway    and    Locomotive    Eng-Jneerm* 
114  Liberty  Street,  New  York. 
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An  Engine  Terminal  at  Acca,  Virginia 

A  New  Plant  of  the  Richmond,  Fredericksburg  &  Potomac  Railroad  Containing  a  Number  of  Interesting 

Features 

It  is  not  long  since  the  Richmond,  Fredericksburg   &  Out  near  the  ashpit,  where  the  fires  are  dumped  there 

Potomac  R.  R.  opened  its  new  Union  passenger  station  is  an  inspector's  house,  and  inspection  pits. 
on  Broad  street,  Richmond,  Va.,  and  now  it  has  built  a  Entrance  to  these  pits  is  obtained  through  a  tunnel  from 

model  engine  terminal  about  a  mile  and  a  half  beyond  the  the  inspector's  office  so  that  the  men  are  not  obliged  to 

station  and  outside  the  city  limits.     And  this  is  but  the  climb  down  between  the  tender  and  locomotive  in  order 

beginning  of  a  much   larger  development  for  which  the  to  go  beneath  them. 


Wheel    Drop    Pit   Showing   Trailer   Wheels    Removed    and    Lifted    for    Transfer   to    Machine    Shop 


plans  are  already  made.  This  further  development  in- 
cludes the  erection  of  locomotive  and  car  repair  shops  of 
ample  size  to  care  for  present  requirements  with  pro- 
vision for  such  future  extensions  as  may  be  required.  And 
for  this  a  large  property  has  been  acquired. 

The  present  terminal  has  the  usual  facilities  for  dumping, 
coaling,  watering,  sanding,  turning  and  housing  the  loco- 
motives. 


It  is  in  this  office  that  the  engineer,  on  coining  in  from 
a  run,  makes  out  his  report  of  work  to  be  done,  and  this 
together  with  that  found  by  the  inspectors  is  sent  to  the 
foreman  of  the  roundhouse  through  a  pneumatic  tube. 
As  it  takes  from  twenty  to  twenty-five  minutes  to  move 
the  engine  over  the  ashpits,  take  coal,  water  and  sand  and 
reach  the  roundhouse :  the  foreman  has  ample  time  to  go 
over  the  work  reports  before  it  arrives,  assign  it  to  the 
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most  convenient  pit  for  the  work  to  be  done ;  make  out  his 
individual  work  slips  and  get  things  ready  so  that  there 
need  be  no  delay  in  starting  after  the  engine  is  in  the 
house. 

There  are  two  ashpits  each  about  250  ft.  long  and  4  ft. 
deep.  They  are  lined  with  paving  brick  and  are  kept 
flooded  with  about  18  in.  of  water.  They  are  spanned  by 
a  traveling  crane,  and  between  them  is  a  third  track  upon 
which  cars  may  be  placed  to  be  loaded  by  the  traveling 
crane  from  which  a  bucket  dredge  is  operated. 

This  third  track  is  also  fitted  with  a  short  ashpit  over 
which  the  switching  engines  are  dumped  and  to  which 
they  can  be  run  without  interfering  with  the  regular  move- 
ment of  the  road  engines  towards  the  roundhouse.  There 
is  also  a  shallow  dry  ashpit  in  the  outbound  track  so  that 
the  ashes  of  engines,  that  have  been  standing  for  a  time 
in  or  outside  the  roundhouse  can  be  stopped  for  the  clean- 
ing of  their  ashpans  on  their  way  to  the  trains  without  ob- 
structing the  regular  inbound  movement. 

This  pit  is  12  ft.  long  and  is  connected  by  an  under- 
ground passage  to  a  deeper  pit  of  the  same  size  under 
the  next  ashpit  track.  This  underground  passage  is 
sloped  sharply  downward  and  ashes  dropped  in  the  shal- 


a  regular  step  bearing.  So  that  if  the  table  were  to  be 
uniformly  loaded  from  end  to  end,  the  center  bearing 
would  carry  one-half  of  the  load,  and  the  other  half  would 
be  carried  by  the  wheels  at  the  ends. 

As  a  matter  of  fact  the  table  is  rarely,  if  ever,  uniformly 
loaded.  The  end  wheels  are  always  down  on  the  rails 
and  there  is  sufficient  load  upon  them  at  all  times  to  make 
it  possible  to  operate  the  table.  Besides  with  this  con- 
struction no  balancing  is  necessary.  Simply  get  the 
wheels  on  the  table  and  it  can  be  moved.  The  result  is 
that  it  is  estimated  that  this  feature  makes  it  possible  to 
turn  as  long  an  engine  on  this  105-ft.  table  as  could  be 
done  on  one  135  ft.  long  that  required  balancing  before 
it  could  be  moved. 

The  roundhouse  may  be  taken  as  a  model  both  as  re- 
gards construction  and  convenience  of  arrangement.  It 
is  of  the  usual  circular  form  with  an  inner  circle  267  ft. 
4  in.  in  diameter.  This  places  the  face  of  the  house  81  ft. 
2  in.  from  the  turntable,  and  then  the  house  itself  has  a 
depth  of  110  ft.  The  circle  is  so  divided  as  to  provide, 
when  finished,  for  56  stalls,  of  which  30  are  now  com- 
pleted. Each  stall  is  provided  with  a  pit  84  ft.  long.  And 
around  the  outside  of  them  there  is  a  monorail  with  an 


Sectional    Elevation   cf   Drop   Pit  at  Acca   Engine  Terminal   of   R.   F.  &  P.   R.   R. 


low  pit  can  be  washed  down  into  the  other  as  fast  as  they 
fall  by  four  jets  of  water  that  issue  under  a  considerable 
pressure  from  pipes  located  in  the  side  wall  of  the  pit. 

Between  the  ashpits  and  the  turntable  there  is  a  con- 
crete coaling  station  with  a  storage  capacity  of  1,000  tons. 
The  hoppers  at  the  chutes  are  carried  on  rapid-weighing 
scales  so  that  all  coal  issued  to  the  locomotives  is  weighed, 
and  an  account  kept  with  each  individual  machine. 

The  turntable  is  105  ft.  long  and  is  of  the  continuous 
type,  that  is  there  are  two  spans  with  a  flexible  connection 
between  them  at  the  center.  These  are  carried,  at  their 
ends,  by  the  wheels  on  the  ring  rail,  and  at  the  center  by 


electrically  driven  hoist  of  6  tons  capacity.  In  addition  to 
this  there  are  two  monorail  beams  for  each  pit,  one  on 
each  side  with  a  capacity  of  1  ton  each. 

The  roof  construction  of  the  house  is  of  special  interest 
because  of  the  effect  that  it  has  on  the  condition  of  the 
air  of  the  whole  interior. 

It  is  in  what  amounts  to  four  bays.  There  is  first  an 
upward  slope  from  the  outer  wall  towards  the  center,  to 
the  vertical  use  of  the  monitor  windows.  Then  a  down- 
ward slope  followed  by  an  upward  one  to  the  top  of  the 
inner  monitor  and  the  vertical  face  in  which  other  win- 
dows are   located;   then  a  downward  slope  to  the  inner 
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wall.     This  arrangement  forms    a  trough  running  about 
the  building,     [n  the  outer 'bay  there  is  the  usual  smoke 

jack  for  each  stall 

The  runt  construction  is  of  hollow  tile  and  concrete, 
the  combination  being  about  4  in.  thick.  A  valuable 
peculiarity  of  this  roof  is  that  the  interior  surface  is 
smooth  and  that  all  oi  the  supporting  beams  and  girders 
are  radial  so  that  there  is  no  chance  for  any  gases  to 
become  pocketed  behind  a  beam  and  thus  remain  stagnant 
to  befoul  the  atmosphere.  There  is  nothing  to  prevent 
any  gas  or  vapor  rising  from  an  engine,  to  flow  along  the 
lower  surface  oi  the  roof  to  the  openings  in  the  monitor 
and  thence  into  the  outer  air.  The  result  is  that,  though 
the  building  may  he  filled,  the  air  is  clear  and  odorless. 

Vmong  the  details  of  the  equipment  of  the  roundhouse 
the  drop  pit  tor  the  removal  of  wheels  from  the  locomo- 
tives is  especially  deserving  of  attention.  It  was  installed 
by  the  National  Boiler  Washing  Company  of  Chicago. 

The  droi>  pits  are  of  the  type  that  has  been  in  common 
use  in  the  United  States  for  many  years,  the  novelty  con- 
sisting in  the  details  of  their  arrangement  and  construc- 
tion. 

Broadly  speaking  they  consist  of  short  lengths  of  rails 
that  may  he  raised  to  a  level  with  the  running  rails  and 
then,  when  the  wheels,  to  be  removed,  have  been  cast  free, 
they  can  be  lowered  with  those  wheels  and  run  off  laterally 
to  clear  the  locomotive  and  again  raised  to  the  floor  level 
for  the  removal  of  the  wheels  to  the  point  where  work  is 
to  be  done  upon  them. 

The  rails  weigh  100  lbs.  to  the  yard  and  are  of  the 
American  Society  of  Civil  Engineers  standard  section. 
They  are  4  ft.  long  and  rest  upon  a  truck  frame  built  up 
of  9  in.  channels  which  is  carried  on  four  12-in.  wheels. 


Plan   of   National    Drop   Pit   Equipment 

then  run  out  on  a  lateral  track  for  the  removal  of  the 
wheels. 

The  whole  truck  is  raised  by  means  of  four  screws  lo- 
cated at  the  corners.  These  screws  are  5  in.  in  diameter 
and  have  a  1  in.  pitch.  They  are  driven  at  a  speed  of  14.4 
revolutions  per  minute,  and  are  capable  of  giving  the  nuts 
a  maximum  travel  of  8  ft.  2  in.  Of  this  8  ft.  is  required 
to  raise  the  elevating  rails  to  the  level  of  the  running  rail. 
The  other  2  in.  of  lift  makes  it  possible  to  raise  the  driv- 
ing wheels  above  their  normal  position  and  so  compress 
the  springs  of  the  locomotive  that  the  spring  hangers  or 


equalizing  beams  can  be  blocked  while  the  springs  are  so 
compressed;  and  then  after  these  table  rails  have  been 
lowered  to  the  running  rail  level  again,  the  springs  can  be 
removed. 

The  screws  are  set  4  ft.  1 1  in.  apart  from  center  to 
center  in  one  direction  and  9  ft.  10  in.  in  the  other  so  that 
they  stand  immediately  below  the  center  of  the  heads  of 
the  running  rails  and  outside  the  ends  of  the  drop  pit 
rails.  Their  nuts  are  of  phosphor  hronze  and  have  a 
length  of  thread  of  11  in.  or  a  little  more  than  twice  the 
diameter  of  the  screw;  and  are  tied  together  heneath  the 
rails  by  two  12-in.  channels  on  each  side,  and  across  the 
rails  by  two  15-in.  I  beams  on  each  side.  Each  of  these 
pairs  of  I  beams  carry  two  short  lengths  of  running  rails 
each  2  ft.  long.  These  are  so  placed  that,  when  the  table 
and  truck  are  in  their  upper  position,  there  is  a  gap  of 
7/16  in.  between  them  and  the  rails  on  truck,  and  7/16  in. 
between  them  and  the  pit  rails,  so  that  when  the  table  is 
lowered  there  is  a  gap  of  8  ft.  4  in.  between  the  pit  rails, 
winch  leaves  ample  clearance  for  the  wheels  left  in  place 
on  either  side  of  the  pair  that  has  been  removed. 

The  screws  rest  in  cast  iron  step  bearings  that  are  bored 
out  to  a  diameter  of  5  1/32  in.  Into  this  space  a  forged 
steel  thrust  collar  is  dropped,  on  the  top  of  four  washers 
all  of  which  are  floating.  At  the  bottom  there  is  a  steel 
thrust  washer  l/i  in.  thick,  in  both  faces  of  which  there 
are  cut  oil  grooves  at  right  angles  to  each  other  1/16  in. 
deep  and  %  in.  wide.  On  top  of  this  there  is  a  plain 
phosphor  bronze  thrust  washer  %  in.  thick;  then  another 
steel  washer  similar  to  the  one  below,  followed  bv  a  second 


Step    Bearing    Assembly    at    Bottom    of    Screw,    National    Drop    Pit 

of  phosphor  hronze  and  finally  the  thrust  collar  already 
mentioned.  This  latter  is  bored  out  to  a  diameter  of 
3  17/64  in.  or  1/64  in.  larger  than  the  end  of  the  screw. 
The  whole  rests  on  the  concrete  foundation  of  the  pit. 

The  journal  at  the  upper  end  of  the  screw  is  4  in.  in 
diameter  and  runs  in  a  phosphor  bronze  bushing  bored 
with  a  clearance  of  .0035  in.  Above  this,  the  screw  center 
is  turned  to  a  diameter  of  3%  in.  and  cut  with  a  keyway 
for  the  reception  of  the  driving  gear. 

The  screws  are  driven  by  a  10  horsepower  motor  run- 
ning at  a  speed  of  450  revolutions  per  minute.  This  is 
geared  down  by  means  of  spur  and  level  gearing  so  as 
to  give  a  rotation  of  14.4  revolutions  per  minute  at  the 
screws  which,  in  time,  makes  it  possible  to  raise  or  lower 
the  table  through  the  whole  height  of  its  normal  lift  in  a 
little  more  than  61  j  minutes.  This  operation  is  controlled 
by  a  push  button  switch  mounted  on  one  of  the  columns 
adjacent  to  the  pit.  With  this  arrangement  it  is  possible 
to  control  the  movement  of  the  table  either  up  or  down 
within  a  small  fraction  of  an  inch  and  its  speed  in  either 
direction  is  alwavs  uniform. 
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Assembly    of    Truck    With    Elevation  '  of    Table,    National    Drop    Pit 


There  are  two  of  these  drop  tables  in  the  new  engine 
house  at  Atca  serving  tracks  adjacent  to  the  machine  shop. 
With  this  installation,  the  wheels  are  removed  from  the 
pit  and  conveyed  to  the  machine  shop  by  means  of  a  mono- 
rail hoist  and  transfer  system.  The  mechanism  for  these 
drop  tables  was  all  assembled  in  the  factory  before  being 
shipped  to  Acca  and  given  an  actual  working  test  with  a 
load  largely  exceeding  the  weights  that  will  be  encoun- 
tered in  service. 

Another  detail  of  great  interest  is  the  boiler  washing 
plant  that  was  installed  by  the  National  Boiler  Washing 
Co.  of  Chicago. 

This  plant,  the  pumps  and  some  of  the  piping  of  which 
are  shown  in  the  illustration,  does  a  number  of  things 
automatically,  which  it  is  very  desirable  to  accomplish. 

The  fundamental  feature  of  it  is  that  it  saves  nearly  all 
of  the  water  and  heat  contained  in  a  boiler  that  is  being 
blown  off,  and  utilizes  it  for  washing  or  filling  purposes. 

It  is  known,  though  not  perhaps  as  widelv  as  it  ought 
to  be,  that  water  subjected  to  concentration  by  boiling 
and  evaporation  at  a  high  pressure  and  temperature,  un- 
dergoes chemical  changes,  so  far  as  the  impurities  held 
in  solution  are  concerned,  that  are  sometimes  quite  start- 
ling in  their  magnitude.  These  changes  may  be  such  that 
they  will  have  a  very  detrimental  effect  upon  the  metal 
of  the  boiler.  They  are  not  of  much  importance  when  low 
pressures  and  temperatures  only  are  concerned,  but  when 
-team  pressures  of  200  lb.  per  sq.  in.  and  temperatures  in 
the  neighborhood  of  400°  Fahr.  are  involved,  with  a  pos- 
sible concentration  of  from  75  to  100  to  one,  it  is  well  to 
guard  against  them. 

This  is  exactly  what  is  done  by  this  boiler  washing 
plant. 

The  hot  water  coming  from  the  boiler,  being  blown  off, 
is  led  into  a  tank  from  which  it  is  drawn  for  washing 
purposes  only,  and  eventually  finds  its  way  to  the  sewer 
where  it  belongs.  At  the  same  time  the  steam  arising 
from  this  blown-off  water,  is  caught  and  made  to  heat 
fresh,  raw  water  that  is  used  for  refilling  the  boilers  after 
thev  have  been  washed  out ;  so  that  each  boiler  starts  out 
with  fresh  hot  water,  that  has  been  subjected  to  no  con- 
centration and  no  chemical  change  of  the  impurities  which 
it  may  chance  to  hold  in  solution. 

Ali  this  is  clone  automatically  by  a  very  simple  arrange- 
ment of  properly  co-ordinated  apparatus. 

The  illustration  of  the  pump  room  shows  the  arrange- 
ment, of  the  piping  and  valves  by  which  these  results  are 
attained. 

When  a  boiler  is  being  blown  off  the  escaping  water 
and  steam  is  discharged  into  the  side  of  a  sludge  tank  the 
bottom  nf  which  just  appears  at  A  in  the  engraving.    This 
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tank  is  60  in.  in  diameter,  72  in.  long  and  is  made  of 
1  4 -in.  steel.  It  will  he  noticed  that  there  is  a  pipe  leading 
downward  from  the  center  of  the  bottom.  This  pipe  is 
normally  open  and  leads  to  the  sewer.  So  that  the  first 
inflow  of  water  from  the  boiler  being  blown  oft'.  Bows  di- 
rectly through  the  sludge  tank  and  out  of  this  pipe  to  the 
r.  It  is  possible  that  300  gallons  <>r  so  are  lost  in 
this  way  and  that  is  all.  This  first  flow,  it  should  he  borne 
in  mind,  usually  contains  a  heavy  surcharge  of  sediment, 
that  it  is  well  to  get  out  of  the  way. 

This  vertical  waste  pipe,  however,  contains  a  shut-off 
valve  controlled  by  a  thermostat,  and  when  this  thermostat 
is  raised  by  the  outrush  of  hot  water  to  a  temperature  of 
180°  Fahr.  it  closes  the  valve  in  the  waste  pipe  and  the 
sludge  tank  starts  to  fill.  When  the  water  level  has  risen 
to  a  point  about  2  ft.  above  the  bottom,  the  hot  water 
flows  out  through  a  side  opening  to  a  pipe  leading  to  the 


filling  the  upper  part  of  the  sludge  tank.  It  flows  out 
through  a  pipe  located  near  tin-  tup  and  im 
tank  and  on  it--  way  encounters  a  thermostat.  This  opens 
a  valve  and  permits  an  injection  of  cold  water  from  the 
city  mains  to  enter  and  condense  the  steam.  The  water 
thus  injected  and  heated  by  tin-  steam  flows  out  at  the 
other  side  and,  ii  it-  temperature  is  above  180°  Fahr.,  an- 
other thermosta*  opens  another  valve  and  enough  more 
city  water  is  injected  to  reduce  the  temperature  to  180" 
Fahr.  and  this  water  tlows  by  gravity  into  the  storage 
tank  for  filling  water,  which  also  has  a  capacity  of  25,000 
gallons. 

In  addition  to  getting  the  water  into  the  tanks  it  is 
quite  as  necessary  to  control  its  level  and  prevent  an  over- 
flow. The  maximum  permissible  depth  of  water  i-  about 
14  ft. 

It  will  be  noticed  in  the  engraving  that  there  are  two 
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storage  tank  for  washout  water  located  outside  the  build- 
ing. 

But  the  temperature  is  too  high  for  washout  purposes 
and  in  this  pipe  there  is  another  valve  controlled  by  a 
thermostat,  which,  when  heated,  opens  a  valve  permitting 
an  inflow  of  city  water  to  mingle  with  the  hot  discharge 
until  the  mixture  has  a  temperature  of  about  130°  and 
this  is  delivered  to  the  tank  for  the  storage  of  washout 
water,  which  has  a  capacity  of  25.000  gallons. 

Meanwhile  steam  is  rising:  from  the  blow-off  water  and 


balls  B  B  suspended  from  rods  running  upward.  These 
bails  art  connected  to  the  two  tanks  respectively  and  are 
normally  full  of  water.  Other  balls  higher  up  are  con- 
nected to  the  upper  parts  of  the  tank  and  are  filled  when 
the  water  level  approaches  its  upper  level.  When  these 
balls  fill,  they  empty  the  lower  ones  and  open  a  valve  to 
the  waste  so  that  no  more  water  is  delivered  to  the  tanks 
until  the  level  pulls  and  they  are  drained  back  into  it. 

The  two  pumps  C  and  D  at  the  left  of  the  engraving 
are  the  pumps  used  for  washing  out  and  filling  the  boilers, 
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and  can  lie  converted  to  fire  pumps  by  closing  the  valves 
in  the  pipes  leading  to  the  tanks  and  opening  those  lead- 
ing to  the  city  water  mains  which  rise  through  the  floor 
at  E  and  F. 

The  pump  G  is  a  vacuum  pump  which  takes  the  water 
of  condensation  from  the  heater  coils  of  the  indirect  heat- 
ing system  and  puts  it  into  the  storage  tank  for  the  feed 
water.     And  the  pump  H  is  the  boiler  feed  pump. 

The  piping  is  painted  in  various  colors  to  indicate  the 
purposes  for  which  it  is  intended,  so  that  the  course  of 


Inspection   Runway   in   Gallery   of   Boiler  Washing    Plant 

tjie  flow  of  the  different  waters  can  be  easily  followed. 
For  example : 

The  live  steam  pipes  are  white  and  the  exhaust  yellow, 
while  the  air  pipes  are  grey. 

The  low  pressure  water  pipes  are  blue ;  the  boiler  feed 
is,  green  and  the  fire  lines  red. 

:  For  the  boiler  washing,  the  blow-off  is  orange;  the 
washout  blue;  the  filling  green  and  the  sludge  black. 

j  Three  lines  of  pipe  are  led  to  the  roundhouse,  and  they 
run  along  under  the  roof,  with  a  foot-walk  beside  them, 
as  shown  in  the  illustration.  Then  at  each  alternate  row 
of  columns  between  the  pits,  there  is  a  blow-off  connec- 
tion, and  at  the  columns  between  these  there  are  blow-off, 
washput  and  filling  connections. 

Attached  to  the  roundhouse  there  is  a  machine  shop 
177  ft.  4  in.  long-  and  110  ft.  6  in.  wide,  which  is  to  be 
equipped  with  the  tools  required  for  work  rather  heavier 
than  chat  of  the  ordinary  running  repairs. 

rims,  taken  as  a  whole,  this  plant  may  be  regarded  as 
the  latest  and  most  advanced  development  of  engine  ter- 
minal design. 


Fuel  Committees   Act  Jointly 

At  a  meeting  of  the  joint  committee  on  fuel  conservation 
of  the  American  Railway  Association  and  a  special  com- 
mittee of  the  International  Railway  Fuel  Association 
passed  on  a  number  of  important  co-operative  measures 
in  relation  to  the  use  of  fuel  oil  and  coal  on  various  rail- 
roads. The  meeting  was  attended  by  representatives  of 
the  operating,  mechanical  and  purchasing  departments 
from  railways  in  all  parts  of  the  country,  F.  H.  Hammill, 
assistant  general  manager,  C.  &  N.  W.  Ry.,  presiding. 
Besides  the  regular  committee  members  the  meeting  was 
attended  by  Professor  E.  C.  Schmidt  of  the  University 
of  Illinois 'and  Professor  G.  A.  Young  of  Purdue  Uni- 
versity. 

The  most  important  action  taken  by  these  committees 
was  the  approval  of  a  plan  for  establishing  a  central  agency 
for  the  joint  investigation  and  testing  of  fuel  and  fuel 
saving  devices.  This  plan  will  now  be  submitted  to  the 
board  of  directors  of  the  American  Railway  Association 


for  approval  and  will  carry  with  it  the  recommendation  for 
the  appointment  of  a  research  director  and  corps  of 
assistants. 

A  definite  ratio  for  equating  coal  and  oil  as  fuel  in  con- 
sumption and  conservation  comparisons  has  been  under 
consideration  for  some  time  and  at  the  joint  committee 
meeting  a  report  was  approved  advocating  a  definite  ratio 
of  fuel  oil  equivalent  to  one  ton  of  coal  be  recommended  to 
the  Interstate  Commerce  Commission  for  use  in  the  operat- 
ing statistics  submitted  by  railways  using  fuel  oil.  A 
further  study  of  this  subject  based  upon  original  investi- 
gation and  actual  tests  may  be  undertaken  later  with  a 
view  to  arriving' at  an  accurate  equation  of  the  two  fuels  on 
various  railways.  The  relative  value  of  coal  and  oil  fuels 
is  one  of  the  problems  needing  solution  which  will  be  sub- 
mitted to  the  proposed  research  director  employed  by  the 
American  Railway  Association.  This  situation  has  been 
outlined  by  the  joint  committee  on  fuel  conservation  as 
follows : 

"During  the  past  few  years  a  growing  volume  of  fuel 
oil  has  been  substituted  for  coal  on  various  railroads. 
Hardly  a  railroad  today  is  able  to  say  just  exactly  what 
the  equivalent  of  2,000  lbs.  of  coal,  of  a  certain  grade,  is, 
when  translated  into  fuel  oil  purchased  on  a  gallonage  ba- 
sis, with  variations  in  thermal  content,  based  again  upon 
differences  in  weight  per  gallon  and  percentages  of  non- 
combustible  matter  (water  and  sediment)  which,  while 
running  comparatively  light  in  certain  oil';  is  relatively 
heavy  in  the  case  of  others.  There  is,  further,  but  very 
limited  information  available  as  to  the  measure  of  loss  sus- 
tained in  heating  certain  heavy  oils  to  a  point  where  they 
can  be  economically  consumed. 

"This  situation  has  caused  certain  railroads  in  the  past 
few  years  grave  concern,  with  loss  of  economies  that  might 
have  been  obtained  by  a  more  prompt  substitution  of  fuel 
oil  for  coal  when  oil  became  suddenly  available,  as  usually 
happens,  and  with  the  large  mileage  now  fueled  with  oil 
the  point  at  which  to  let  go  in  the  event  of  a  future  scarcity 
of  fuel  oil  will  provoke  even  greater  concern,  for  the  reason 
that  in  the  territory  where  oil  is  most  heavily  consumed, 
the  relative  development  of  coal  mines  is  materially  below 
that  which  obtains  generally  throughout  the  country." 

At  the  meeting  in  Chicago,  the  committees  decided  upon 
the  text  of  a  questionnaire  to  be  submitted  to  all  the  rail- 
roads tor  the  purpose  of  determining  actual  progress 
toward  fuel  conservation  and  what  fuel  economy  practices 
have  been  generally  adopted.  The  first  three  booklets 
of  the  American  Railway  Association's  manual  on  fuel  and 
related  economies  as  compiled  by  the  International  Railway 
Fuel  Association  were  also  approved  at  this  meeting  and 
will   soon  be  available   for   distribution  to   the   railways. 


Locomotive  Exhibits  at  Atlantic  City 

The  track  exhibits  at  \tlantic  City  during  the  conven- 
tion of  the  Methanical  Division  of  the  American  Railway 
Vssociation  in  June  will  include  two  very  interesting 
steam  locomotives. 

The  American  Locomotive  Company  will  have  on  ex- 
hibition experimental  locomotive  No.  5000  which  is  in 
service  on  the  Lehigh  Valley  Railroad.  The  results  of 
tests  of  this  engine  were  reported  in  the  April  issue  of 
Railway  and  Locomotive  Engineering. 

The  Delaware  &  Hudson  Company  will  show  the  new 
three-cylinder  Consolidation  type  locomotive  now  under 
construction.  This  engine  was  designed  by  Mr.  John  E. 
Muhlfeld,  and  was  brieflv  referred  to  in  the  December, 
1923,  issue  of  Railway  and  Locomotive  Engineering. 
This  locomotive  will  carry  the  unusually  high  working 
steam  pressure  of  350  lb.  per  sq.  in.,  and  is  the  two 
cvlinder  cross  compound  type. 


Economy  in  Locomotive  Fuel  Means  Efficiency  in 

Locomotive  Operation 


By    W.    E.    Symons 


Notwithstanding  the  fact  that  our  splendidly  built  rail- 
ways arc  the  equal  or  better  managed  than  any  in  the 
world,  we  find  on  a  close  inspection  or  analysis  that  in 
our  wonderful  accomplishments  in  so  short  a  period  of 
time,  there  is  an  inviting  opportunity  to  effect  economies 
in  certain  selected  items  of  expense,  and  one  of  these,  as 
has  been  pointed  out  in  previous  articles  in  Railway  & 
Locomotive  Engineering,  is  in  the  item  of  locomotive 
fuel. 

Let  Us  Take  Stock  of  the  Situation 

The  locomotive  fuel  bill  for  Class  1  railways  last  vear 
was  approximately  $523,724, 145.00.  Fifteen  (15% )  per 
cent  sa\ing  on  this  item  would  be  $78,558,621.75.  Cap- 
italized at  '/,  .-7s.55S.riJl. 75  would  justify  an  expendi- 
ture of  $1,309,310,362.00. 

The  average  pounds  of  coal  per  1,000  ton-miles  on  40 
of  our  principal  railways  last  year  was  179,  while  on  one 
of  the  lines  among  the  highest  of  the  40,  an  improved 
type  of  freight  engine  equipped  with  all  modern  devices 
for  saving  fuel,  is  handling  heavy  fast  freight  trains  with 
less  than  70  lbs.  of  coal  per  1.000  ton-miles. 

The  average  pounds  of  coal  per  passenger  car-mile  on 
these  40  principal  trunk  lines  was  20.4  lbs.  while  one  of 
the  heavy  passenger  carriers  with  an  average  of  14  lbs.  per 
car-mile,  recently  handled  a  train  of  10  Pullman  cars,  with 
one  engine  without  change  916  miles  at  an  average  speed 
of  44  miles  per  hour,  and  with  a  coal  consumption  of  only 
7.7  lbs.  of  coal  per  passenger  car-mile. 

The  question  naturally  arises  in  the  mind  of  any  stu- 
dent of  railway  economies ;  if  the  job  can  be  handled 
with  less  than  half  the  quantitv  of  fuel  now  used,  "why 
permit  the  waste  to  continue."  The  answer  is,  first  to 
explain,  that  in  the  test  runs  only  fuel  used  in  hauling 
the  trains  was  included,  while  in  the  general  averages  all 
fuel  purchased  for,  and  charged  out  to  locomotives  is  in- 
cluded and  quite  a  little  is  used  for  firing  up,  etc.,  at 
terminals,  or  in  road  delays  when  engines  are  not  pro- 
ducing either  ton-miles  or  ear-miles. 

With  a  liberal  allowance  for  ail  fuel  used  when  engines 
are  not  working  steam  however,  there  is  still  room  for 
much  improvement,  and  one  method  of  attack  would  be 
to  relieve  excessive  back  pressures  on  pistons,  thus  not 
only  reducing  the  quantity  of  fuel  required  for  a  stated 
unit  of  work,  but  also  increase  the  capacity  or  efficiency 
of  the  engine,  thereby  securing  a  double  return  on  the 
slight  expense  involved. 

Standard  Front  End  Arrangements 

The  American  Railway  Master  Mechanics'  Association 
through  its  committees,  and  the  mechanical  officers  of 
various  railways  through  their  own  individual  efforts  and 
with  the  co-operation  and  aid  of  locomotive  builders  have 
made  wonderful  strides  in  the  development  of  standard 
front  end  arrangements,  nozzles,  etc.,  still  it  may  be  said 
that  these  standards  are  largely  controlled  by  (a)  kind 
of  fuel,  (b)  type  and  size  of  engine  and  (c)  individual 
preference  or  ideas  of  mechanical  officers  of  different 
lines,  so  that  as  a  matter  of  fact  the  term  standard  really 
means : 

The  arrangement  best  suited  to  our  fuel,  our  engines, 
and  our  ideas  of  what  is  the  BEST,  and  while  the  writer 
fullv  concurs  in  this  plan  of  development,  yet  a  feature 
which  is  thought  open  to  criticism,  is  one  of   omission 


of  attention  CO  the  matter  of  excessive  hack  pressu; 
pisfc  ms. 

\  arioii-   Designs  of   Nozzle-. 

A  mil  display  of  all  types,  kinds  and  size-  of  nozzles 
that  have  been  or  are  now  in  use,  would  in  some  respects 
resemble  a  curiosity  shop  rather  than  evidence  of  me- 
chanical skill,  for  there  has  been  many  freak  contraptions 
used,  and  doubtless  many  are  now  in  use  that  are  far 
from  perfect,  in  that  they  are  a  factor  in  creating  exces- 
sive back  pressure  on  pistons,  which  materially  detracts 
from  the  potential  capacity  and  efficiency  of  the  complete 
power  unit. 

Improved  Nozzle  on  One  of  the  Trunk  Lines 

As  the  result  of  much  study  and  experiment  on  one  of 
our  iargest  trunk  lines  a  few  years  ago  an  impri  ived  type 
of  nozzle  was  developed  and  put  in  use  that  showed  re- 
markably favorable  results  as  compared  to  the  standard 
nozzle  which  had  been  in  general  use  on  that  system. 

Exhaust    Nozzle   With    Internal   Projections 

This  exhaust  nozzle  has  internal  projections  from  the 
periphery  of  a  circular  opening  of  the  usual  type.  The 
projections  are  of  triangular  section,  four  in  number; 
each  extends  out  1%  in.  from  the  periphery  of  the  open- 
ing and  is  11/16  in.  in  width  at  its  top  face,  the  area  of 
the  nozzle  opening  being  reduced  3.44  sq.  in.  The  pro- 
jections are  fastened  in  place  with  studs  or  permanently 
fastened  by  electric  welding,  so  that  the  apex  of  each 
piece  points  in  a  downward  direction.  This  makes  it  im- 
possible to  either  increase  or  decrease  the  size  of  the 
opening  without  breaking  off  the  welded  projections  and 
will^eliminate  the  tendency  to  make  unauthorized  changes 
in  the  size  of  standard  nozzles.  In  making  up  a  nozzle  of 
this  type,  it  has  been  the  practice  to  bore  the  circular 
nozzle  for  the  particular  class  of  locomotive  on  which 
it  is  to  be  tried,  y\  of  an  inch  larger  than  the  specified 
diameter.  The  projections  are  then  made  to  give  an  area 
equal  to  the  difference  between  specified  and  bored  out 
areas.  This  method  reduces  the  cost  of  application  to  a 
minimum,  and  does  not  necessitate  the  making  of  a  new 
nozzle. 

The  purpose  of  the  projections  is  to  break  up  the  con- 
tinuity of  the  circular  section  of  the  exhaust  jet  and 
change  it  to  a  "Maltese  cross  form,'*  thereby  increasing 
the  gas  entraining  capacity  of  the  jet  and  creating  a 
greater  vacuum  in  the  front  end.  The  nozzle  is  fastened 
to  the  exhaust  stand  without  attention  to  the  angular  lo- 
cation of  the  projections  relative  to  the  axis  of  the  front 
end,  as  experiments  have  proved  that  alterations  in  this 
location  do  not  affect  the  performance. 

A  number  of  tests  were  made  with  locomotives 
equipped  with  both  the  standard  circular  nozzle  and  the 
internal  projection  nozzle  on  engines  of  three  classes,  in 
each  case  the  only  change  made  on  the  locomotive  being 
the  change  in  exhaust  nozzles.  These  engines  were  of  the 
Atlantic.  Pacific,  and  Mikado  types. 

The  accompanying  table  gives  a  comparison  of  the 
maximum  results  which  were  obtained  from  the  locomo- 
tives when  using  each  of  the  two  nozzles.  A  wide  open 
throttle  was  used  in  each  instance  and  the  working  pres- 
sure was  205  lb.  per  so.  in. 

It  will  be  observed  that  a  much  better  performance  in 


137 


138 


RAILWAY     AXD     LOCOMOTIVE    ENGINEERING 


May,  1924 


general  was  obtained  from  each  of  the  locomotives  when 
using  the  new  type  of  nozzle,  and  especially  is  this  true 
in  the  case  of  the  Pacific  and  Mikado  type  locomotives, 
both  of  which  have  boilers  similar  in  design.  The  Pacific 
type  locomotive  delivered  an  equivalent  evaporation  of 
87.414  11).  per  hour  and  3,183.9  indicated  horse-power, 
with  the  internal  projection  nozzle,  while  with  the  stan- 
dard 7  in.  circular  nozzle  it  was  possible  to  obtain  but 
51,842  lb.  equivalent  evaporation  per  hour  and  2,241.5 
indicated  horse-power  The  Mikado  type  locomotive,  hav- 
ing smaller  drivers  and  a  longer  stroke,  developed  79.675 
lb.  equivalent  evaporation  per  hour  compared  with  58,- 
539  lb.  obtained  with  the  circular  nozzle,  and  2,835.5  in- 
dicated horse-power  or  an  increase  of  469  indicated  horse- 
power above  what  was  developed  with  the  use  of  the  7  in. 
circular  nozzle.  Comparing  the  performance  of  the  At- 
lantic type  locomotive  when  equipped  with  each  of  the  two 
nozzles,  there  was  obtained  with  the  four  internal  projec- 


Inerease  in   Locomotive   Mileage,  Time   in  Service 
and   Efficiency 

Much  has  been  accomplished  during  the  past  vear  or 
so  in  the  way  of  increased  locomotive  mileage  particu- 
larly so  in  the  matter  of  continuous  through  long  runs  of 
passenger  engines,  still  there  is  room  for  greater  improve- 
ment in  this  same  direction,  also  in  the  matter  of  engines 
out  of  service,  either  undergoing  or  waiting  for  repairs, 
to  the  end  that  this  enormous  capital  investment  be 
utilized  to  better  advantage. 

That  the  opportunity  for  improvement  in  utilizing 
freight  power  more  advantageously  may  be  more  clearly 
understood,  we  reproduce  below  table  showing  average 
of  train  speeds,  engine  miles  per  day,  and  hours  actual 
running  time,  for  11  months  of  1922  and  1923  from 
I.  C.  C.  reports. 

Table  compiled  from  reports  of  161  class  1  roads  repre- 


Type  of  locomotive — 
Kind   of   nozzle — 

Area  of  nozzle,  square  inch 

Speed   miles   per   hour 

Actual    cut-oft,    in   per  cent 

Average  boiler  pressure  lb.  per  square  inch. 

Draft  in  smokebox,    inches    of    water 

Draft  in  ashpan,  inches  of  water 

Dry  coal  fired    per   hour,    lb 

Dry  coal  per  square  foot  grate 

Water  evaporation   per   hour,   lb 

Equivalent  evaporation  per  hour,  lb 

Superheat,    degrees    Fahrenheit 

Indicated   horsepower    


Atlantic 

F'acific 

Mikado 

Four 

Circular 

Four 

Circular 

f 

Four 

Circular 

Internal 

6.25  in. 

Interna] 

7  in. 

Internal 

7  in. 

Projections 

Diameter 

Projections 

Diameter 

Projections 

Diameter 

30.86 

30.68 

38.19 

38.45 

38.08 

38.45 

46.9 

47.0 

47.3 

37.8 

28.3 

29.3 

52.0 

46.0 

60.3 

46.4 

60.8 

51.1 

204.9 

184.8 

201.3 

202.2 

204.7 

204.4 

15.1 

8.3 

18.8 

5.7 

14.9 

8.6 

0.40 

0.41 

0.71 

0.51 

0.60 

0.64 

8,271 

6,942 

11,813 

5,146 

9,312 

6,621 

148.3 

124.4 

170.6 

74.3 

133.0 

94.6 

44,628 

35,928 

65,400 

39,977 

59,508 

46,170 

58,641 

46,771 

ST. 414 

51,842 

79,675 

58,539 

21)4.2 

175.9 

215.2 

157.2 

183.5 

122.2 

2. 304.8 

1.901.1 

3,183.9 

2,241.5 

2,835.5 

2.366.7 

tion  nozzle  an  increase  in  equivalent  evaporation  of  24.2 
per  cent  and  14.6  per  cent  greater  indicated  horse-power. 

The  considerably  higher  front  end  draft  obtained  with 
the  new  type  of  nozzle  in  each  instance  is  responsible  for 
the  remarkable  results,  attained,  enabling  a  much  greater 
rate  of  combustion  and  a  higher  degree  of  superheat  to 
be  obtained. 

From  the  foregoing  comparisons  the  following  safient 
points  stand  out  as  to  percentage  of  efficiency  of  the  im- 
proved type  over  the  plain  circular  tip  or  orifice,  although 
both  were  of  the  fixed  type  and  could  not  be  altered  or 
adjusted  by  the  engineer,  to  meet  varying  conditions  of 
service. 

In  looking  over  the  performance  of  engines  equipped 
with  the  improved  device  as  compared  with  the  plain  cir- 
cular nozzle  tip  the  results  in  favor  of  the  former  ex- 
pressed in  per  cent  is  about  as  follows : 

Horse   Power    21.2           42.3  20.2  Aver.  27.9% 

Drv   coal   per   S.    F.    (irate 19.2-  137.  40.5  Aver.  65.5% 

Draft   in  Smoke  Box 81.8  220.  73.2  Aver.  125.0% 

Water  Evap.  per  hour 24.2            63.5  28.8  Aver.  38.8% 

With  such  remarkable  results  from  a  nozzle  of  the  fixed 
unadjustable  type,  it  is  safe  to  assume  that  many  addi- 
tional advantages  could  be  secured  from  one  of  the  ad- 
justable  or  variable  type,  by  which  means,  among  others, 
five  (5)  of  the  most  essential  features  of  efficient  loco- 
motive operation  are  brought  within  control  of  the  en- 
gineer in  charge  of,  and  operating  the  engine,  namely : 

(a)  More  perfect  combustion  of,  and  material  reduc- 
tion in.  quantity  of  fuel  used  per  unit  of  service  per- 
formed. 

(b)  More  perfect  entrainment  of  gases,  cinders,  etc. 

(c)  Minimum  excessive  back  pressure  on  pistons. 

(d)  Minimum  maintenance  charge  to  entire  unit,  and 

(e)  Maximum  potential  capacity  of  engine  available 
for  service. 

■\Yith  the  foregoing  advantages  possible  of  attainment 
at  slight  expense,  it  would  seem  the  field  was  a  most  in- 
viting one. 


senting  173  lines  with  a  mileage  of  234,529.    Period  cov- 
ered 11  months  of  1922  and  1923. 

1922  1923 

' T^ " ^- ' 

Engine  fc-ngine 

Miles  Hours  Miles  Hours 

District  or                                   Train  Per      Running  Train  Per  Running 

Territory                                  Speed  Day  Only  Speed  Day  Only 

New   England    Region 10.9  50.6  4'.36"  10.2  57.3  5'. 36" 

Great    Lakes   Region 11.0  46.5  4'. 13"  10.6  58.2  5'. 30' 

Ohio.  Ind.  and  Alleg.   Region..      9.9  47.4  4'.47"  9.4  59.1  6'.  18" 

Total     Eastern     Dist 10.4  47.3  4'. 30"  9.9  58.5  S'.54" 

Pocahontas    Region    9.9  48.6  4'. 54"  9.8  58.4  4'. 55" 

Southern    Region     11.6  S9.3  5'.6"  11.5  7O.0  6'. 36" 

North    Western    Region 11.6  48.7  4'.9"  11.4  55.1  4'. 48" 

Central    Western    Region 12.2  57.3  4'. 42"  12.2  66.3  5'. 25" 

South   Western   Region 11.5  53.2  4'. 37"  11.5  58.5  5'.06" 

Total    Western    Dist 11.8  53.2  4'. 30"  11.8  60.5  5'. 07" 

United    States    11.1  51.3  4'. 37"  10.9  60.8  5'. 30" 

No  doubt  the  figures  for  the  full  year  of  1923  and 
1924  will  show  improvement,  hut  when  we  consider  the 
power  actually  in  service  with  such  low  mileage  and  hours, 
and  a  relatively  high  percentage  of  power  entirely  out 
of  service  undergoing  or  awaiting  repairs,  we  then  have 
a  better  measure  or  estimate  of  Idle  Capital  and  what  it 
means  in  American  dollars. 

Excessive  Back  Pressure  on  Pistons  vs.  Money 

In  a  former  issue  of  this  paper  it  was  shown  that  on 
one  of  the  big  trunk  lines  the  average  back  pressure  on 
pistons  of  a  number  of  representative  passenger  engines 
ranged  from  139  horse-power  at  20  miles  per  hour_  to 
376  horse-power  at  50  miles  per  hour,  one  engine  going 
as  high  as  590  horse-power. 

The  average  back  pressure  on  a  greater  number  of 
freight  engines  ranged  from  164  horse-power  at  10  miles 
per  hour  to  516  at  25  miles  per  hour  while  two  of  the 
engines  showed  back  pressure  of  more  than  1,000  horse- 
In  iwer  at  25  miles  per  hour. 

With  all  the  data  in  hand  on  this  matter  it  would  ap- 
pear that  this  problem  was  not  one  difficult  of  solution, 
and  that  definite  plans  could  be  put  into  operation  that 
w.  mid  result  in  favorable  results,  as  this  feature  is  one  of 


May,  1924 


RAILWAY     AND     !.<  >(.(  >M<  )T1VK     I..N(  .INEERING 


139 


the  factors  contributing  to  low  mileage  and  high  operat- 
ing c<  ists. 

Tentative  Plan 

Tentative  plans  may  be  predicted  on  the  assumption, 
that  «it!i  back  pressun  on  pistons  as  high  as  590  horse- 
powder  on  passenger  engines,  and  above  1,000  on  freight 
engines,  we  can  safely  assume  that  the  excessive  hack- 
pressure  which  may  be  eliminated,  thus  increasing  the 
efficiency  of  the  engine,  and  saving  fuel,  will  average  100 
hor.-c  power  per  engine,  working  steam  an  average  of  4 
hours  per  day.  Taking  these  figures  for  estimating  pur- 
posi  s,  we  ge<  the  following  results: 

Number  locomotives  in  U.  S 67,000 

Less  engines  out  service  for  repairs,  etc. 
20f; 13.400 

Engines  in  service  approximate 53,600 

Number  engines  in  u-e  per  day 53.600 

Average  excessive  hack  pressure  on  piston-,  100  H.P. 

Average  hours  per  day  working  steam.  . .  .  4hrs. 

Pounds  of  coal   per   HP.H 41hs. 

Pounds  of  coal  per  day  excessive  hack  pres- 
sure       '. 85.760.000  lhs. 

Tons  of  coal  per  day  excessive  back  pres- 
sure        42,880  tons 

Expense  per  day  with  coal  at  $4.00  per  ton      $171,520.00 

Expense  per  year  of  310  days  only  at  $4.00 
per  ton    .  .' .'....." S53, 17 1,200.00 

These  figures  are  purposely  made  very  conservative  and 
are  of  course  entirely  too  low  to  fit  thousands  of  cases 
in  every  day  practice,  such  as  engines  on  runs  with  more 
than  150  HP.  excessive  back  pressure,  burning  coal  at 
$4.50  to  $5.00  per  ton  and  working  steam  6  to  8  hours  per 
day,  3<')5  days  per  year,  in  which  case  the  possible  fuel 
savings  on  that  me  run  alone  in  one  year,  would  be  about 
$3,449.24.  and  to  this  must  be  added  the  increased  ef- 
ficiency of  the  complete  locomotive,  and  decreased  cost  of 
repairs  per  unit  of  service,  which  in  many  cases  would  be 
far  in  excess  of  the  money  value  of  fuel  saved. 

It  is  an  inviting  lield  for  railway  officers  and  the  prac- 
tical railway  engineer  experienced  in  the  solution  of  such 
problems. 


Electrification  of  Branch  of  Pennsylvania 
Railroad 

An  interesting  development  in  railroad  electrification, 
showing  the  flexibility  of  the  11,000-volt  A.C.  system,  is 
the  recent  electrification  of  the  Fort  Washington  Branch 
of  the  Pennsylvania  Railroad  System,  operated  electrically 
since  February  27.  1924.  This  single  track  branch  ex- 
tends from  Allen  Lane  Station,  on  the  Chestnut  Hill 
Branch  which  was  electrified  in  1918,  to  White  Marsh 
Station,  a  distance  of  6.2  miles.  The  country  through 
which  it  passes  is  very  rolling,  resulting  in  numerous 
cuts  and  fills,  with  a  maximum  grade  of  1.5  per  cent 
over  a  distance  of  2.6  miles:  curves  of  2°,  4°,  7°  and  9° 
obtain,  the  latter  being  1.200  ft.  long.  It  was  necessary 
only  to  install  an  overhead  catenary  system  without  any 
additional  sub-station,  the  existing  sub-station  at  Allen 
Lane  being  adequate  to  handle  the  additional  load. 

It  was  found  that,  by  electrifying  the  branch  in  this 
manner,  the  existing  service  could  be  handled  at  less 
expense  than  by  steam  or  by  any  self-propelled  car  method, 
considering  all  fixed  charges  and  operating  expenses.  The 
expense  of  contracting  the  overhead  line  was  off-set  by 
the  fact  that  it  was  not  necessary  to  provide  any  additional 
electric  car  equipment,  the  existing  equipment  being  suf- 
ficient by  proper  adjustment  of  the  train  schedule.     The 


present  schedule  provides  six  trains  in  each  direction  daily, 
two  of  which  run  to  and  from  Broad  Street  Station,  Phila- 
delphia, and  the  remainder  terminate  at  Allen  Line,  at 
which  point  connection  is  made  with  electric  trains  of  the 
Chestnut  Hill  Branch  to  and  from  Broad  Street  Station. 
1  he  make-up  of  the  trains  is  from  two  to  live  cars. 

All  the  wmk  of  electrification  except  pole  setting  was 
done  by  the  regular  force  of  linemen  used  in  maintaining 
the  overhead  wire  structures  on  the  Paoli  and  Chestnut 
I  lill  electrifications. 

I  he  line  construction  consists  of  Western  cedar  |«les 
normally  spaced  125  ft.,  with  angle  brackets  supporting 
the  standard  catenary  wire  system  made  up  of  |  _.-in. 
galvanized  steel  messenger  wire.  2/0  copper  auxiliary 
wire.  3/0  phono-electric  trolley  or  contact  wire,  3/16  in. 
x  1  in.  galvanized  iron  hangers,  and  4/0  copper  return 
wire  attached  to  each  bracket  at  the  pole.     The  poles  are 


Terminal    at    White    Marsh    on    Fort    Washington    Branch    of    Penn- 
sylvania   Railroad 

back-guyed  with  3^-in.  galvanized  steel  wire  and  ap- 
proximately every  half  mile  the  end  of  the  bracket  is 
guyed  to  adjacent  poles  en  each  side.  At  one  location 
for  a  distance  of  about  1,300  feet,  a  high  fill  with  steep 
slope  on  each  side  necessitated  span  construction ;  here  a 
pole  was  set  on  each  side  tied  together  at  the  top  by  double 
angle  irons  which  support  the  insulator ;  these  bents  were 
spaced  250  feet. 

Around  the  9°  curve,  poles  are  spaced  about  100  feet 
and  special  arrangement  of  catenary  construction  was 
necessary  to  prevent  excessive  vertical  rise  of  wires  due 
to  pantograph  pressure.  This  was  accomplished  in  a 
unique  manner  by  installing  a  second  messenger  wire  sup- 
ported from  the  same  insulators  to  which  the  first  mes- 
senger is  attached,  and  a  triangular  hanger  arrangement 
between  the  two  messengers  and  trolley  wire. 

As  with  the  Paoli  and  Chestnut  Hill  electrifications  of 
the  Pennsylvania  Railroad,  the  trolley  wire  carries  11,000 
volt,  25  cycle,  single  phase  power  for  operating  the  mul- 
tiple-unit electric  cars.  Each  car  is  equipped  with  two 
\\  estinghouse  No.  412-A  single  phase,  series  repulsion 
motors,  each  having  an  hourly  rating  of  225  horse  power. 
Power  is  collected  by  a  pantograph  and  conducted  to  a 
main  transformer  on  each  car  and  fed  to  the  motors  at 
a  maximum  of  430  volts  across  each  motor;  speed  con- 
trol is  obtained  by  selected  taps  on  the  transformer. 


Serviceability  and  Economics  of  100%   Locomotives 


C.  A.  Seley,  Consulting  Engineer 


What  is  a  100  per  cent  locomotive?  Sometimes  it  is  a 
leading  class  of  freight  locomotive  on  a  railroad,  the 
tractive  power  of  which  is  taken  at  100  per  cent  and  other 
locomotives  are  rated  in  the  percentage  their  tractor  power 
bears  to  the  100  per  cent  class.  In  an  engineering  way, 
it  is  understood  to  be  a  locomotive  having  a  boiler 
equipped  with  heating  surface  sufficient  to  supply  the 
amount  of  steam  necessary  for  the  cylinders  of  the  loco- 
motive,  when  operated  at  maximum  capacity. 

Locomotives  are  variously  operated  as  regards  their 
maximum  capacity.  Ordinarily,  they  are  not  so  worked 
continuously,  unless  on  long  levels  or  on  long  sustained 
gradient  and  there  should  be  some  margin  over  the  cyl- 
inder requirements  to  supply  auxiliaries  that  call  for  steam 
and  which  are  not  ordinarily  taken  into  account  in  the 
figuring  boiler  proportions.  On  modern  locomotives, 
these  auxiliaries  may  comprise  air  pumps,  stoker  en- 
gines, boosters,  water  pumps  or  injectors,  blowers,  train 
steam  heat,  electric  lighting  of  headlights  and  sometimes 
train  lighting,  etc. 

Considerations  To  Be  Taken  Into  Account 

A  locomotive  may  go  into  service  equipped  with  a  100 
per  cent  boiler  calculated  on  above  requirements,  but  how 
long  does  it  remain  100  per  cent?  The  designer's  rules 
are  based  on  the  use  of  good  fuel,  say  coal  at  14,000 
B.  T.  U.  and  an  evaporation  of  55  lbs.  of  water  per 
sq.  ft.  of  firebox  heating  surface  per  hour,  and  a  much 
smaller  rate  from  the  tube  and  flue  heating  surfaces,  the 
ratio  being  dependent  on  size,  spacing  and  length. 

First,  as  regards  the  fuel;  the  bulk  of  coal  supplied  to 
locomotives  will  run  from  12,500  to  11.000  B.  T.  U..  a 
direct  discount  in  heat  value  of  from  10  to  20  per  cent, 
which  is  reflected  in  boiler  performance.  The  designer 
also  assumes  a  coal  burning  rate  of  120  lbs.  per  sq.  ft. 
of  grate  per  hour  as  the  maximum  rate  for  enonomical 
combustion.  Grate  area  then  is  an  essential  feature  and 
if  accompanied  with  use  of  inferior  coal,  often  produces 
an  excessive  coal  burning  rate.  In  fact,  a  100  per  cent 
boiler  does  not  mean  much  unless  the  coal  burning  rate 
is  taken  into  consideration. 

A  number  of  other  things  enter  into  the  fuel  question ; 
draft,  air  admission,  fire  depth,  arch  location,  and  spark 
loss:  all  more  or  less  adjustable  features,  contributing  to 
or  hindering  proper  combustion  and  affecting  the  100  per 
cent  performance. 

Not  the  least  of  the  foregoing  items  is  that  of  air  ad- 
mission below  the  grates.  There  is  some  use  of  a  ratio 
of  14  per  cent  of  the  grate  area,  but  this  is  open  to  ques- 
tion considering  the  great  variations  of  grates  and  coal 
rates.  It  is  believed  to  be  safer  practice  to  base  the  total 
air  openings  below  the  grates  on  the  total  net  cross  sec- 
tional area  of  the  fiues  and  tubes  which  convey  the  gases 
to  the  front  end.  In  order  that  there  may  be  no  vacuum 
in  the  ash  pan,  the  above  ratio  should  be  100  per  cent  and 
should  be  checked  during  the  actual  performance  with  a 
draft  gauge. 

The  evaporation  rates  above  cited  are  dependent  on 
relatively  clean  surfaces  for  the  heat  transfer.  Boilers 
must  be  kept  clean  and  free  from  scale  and  accumulated 
deposit  of  sediment  on  interiors  of  heating  surfaces ;  tubes 
and  flues  also  kept  open  for  free  movement  of  gases. 

Nothing  pays  better  with  respect  to  boiler  operation 
than  proper  washing  out  and  should  be  regulated  with 
respect  to  size  of  boiler  and  amount  of  evaporation  rather 
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than  a  blanket  rule  governing  all  boilers,  large  and  small, 
being  washed  at  certain  intervals.  With  proper  boiler 
water  circulation,  the  precipitated  solids  are  carried  to 
washout  points  rather  than  settling  all  over  the  heating 
surfaces,  and  the  amount  of  evaporation  and  precipitation 
should  rule  rather  than  a  uniform  fixed  time  for  all 
classes. 

Any  or  all  of  these  considerations  are  met  with  daily 
in  locomotive  operation  and  local  conditions  determine  to 
what  extent  the  boiler  performance  must  be  discounted. 
In  almost  every  other  line  of  machinery,  a  margin  of 
capacity  is  deemed  desirable ;  so  that  with  operating  con- 
ditions unfavorable,  the  margin  can  be  drawn  upon  to 
keep  up  the  desirable  100  per  cent  results.  A  so-called 
"Safety  factor"  of  from  five  to  twenty-five  per  cent  is 
common  practice  in  estimating,  to  keep  on  the  safe  side 
in  many  affairs  of  life. 

There  are  very  many  well  designed  locomotives  that 
lack  just  a  little  in  respect  to  boiler  performance,  due  to 
prevalence  of  some  unfavorable  feature  of  operation,  al- 
though thev  may  be  figured  on  the  100  per  cent  basis,  and 
be  able  to  deliver  it  were  all  conditions  favorable.  In 
such  cases,  the  endeavor  to  deliver  full  capacity  is  accom- 
plished by  increased  costs  out  of  proportion  to  the  normal. 
A  locomotive  is  only  as  good  as  its  boiler  and  when  liberal 
proportions  are  provided,  the  response  in  the  case  of  extra 
demands  or  to  meet  unfavorable  conditions  are  at  hand 
and  respond  at  normal  rates. 

Increase  of  locomotive  boiler  horsepower  calls  for  an 
increase  of  evaporation  requiring  additional  heating  sur- 
face and  stimulated  water  circulation.  Assume  a  fairly- 
modern  locomotive  already  equipped  with  brick  arch  and 
superheated.  Unless  the  tubes  are  excessively  long,  there 
is  no  advantage  to  be  gained  by  their  consideration,  which 
leaves  the  firebox  as  the  only  location.  A  variety  of  ex- 
pedients in  the  way  of  water  tables  or  legs,  water  circu- 
lation means,  etc.,  have  been  proposed. 

The  application,  theory,  and  results  obtained  by  the  use 
of  thermic  Syphons  are  already  well  known.  Briefly,  they 
are  vertical  members  located  in  the  firebox  so  as  to  con- 
nect openings  in  the  crown  sheet,  whereby  water  drawn 
from  the  belly  of  the  boiler  by  gravity  is  afforded  liberal 
passages  for  vertical  movement  and  evaporation  by  heat 
transfer  from  the  gases  in  the  upper  combustion  region 
of  the  firebox. 

Several  important  functions  are  performed  by  Syphons. 
Thev  serve  as  stable  and  adequate  support  of  brick  arches 
and  may  be  used  in  combination  with  arch  tubes,  if  the 
brick  patterns  as  required  by  the  cross  section  of  the  fire- 
box  may  necessitate  such  combined  support  in  order  to 
eive  proper  access  to  side  sheets  for  inspection  and  repair. 

The  vertical  and  horizontal  extent  of  Syphon  bodies 
above  the  arch  supporting  bulb  form  of  the  bottom  affords 
additional  heating  surface  of  highest  value,  being  in  the 
hottest  zone  of  combustion  and  having  a  one-way  circu- 
lation. 

The  capacity  and  efficiency  of  high  class  stationary 
boilers  is  largely  attained  by  the  use  of  considerable  height, 
affording  the  opportunity  for  the  natural  tendency  of 
water  circulation,  which  is  upward  when  heated.  The 
locomotive  boiler  is  not  of  a  favorable  design  to  that  end 
and  the  circulation  is  sluggish  and  restricted;  resulting 
in  temperature  stresses  in  the  structure  and  concentration 
of  corrosive  and  pitting  agencies,  which  shorten  flue  and 
sheet  life  and  contribute  heavily  to  maintenance  expense. 

It  is  entirely  reasonable  and  has  been  thoroughly  dem- 
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dnstrated  that  temperature  stresses  and  strains  in  the 
boiler  structure,  also  concentration  in  boiler  water  lias 
been  largely  done  away  with  by  active  water  circulation 
in  any  type  of  boiler.  The  Thermic  Syphon  is  a  means  of 
attaining  such  circulation  in  locomotive  boilers.  The  en- 
tire volume  nf  boiler  water  passes  through  1 1  it-  Syphons 
several  times  an  hour,  due  to  their  enormous  pumping 
capacity,  purely  by  thermic  action,  with  no  valves,  stuffing 
boxes,  or  adjustable  parts.  The  water  circulation  is, 
therefore,  greatly  enhanced  !>\  lateral  displacement,  taking 
the  place  of  vertical  movement,  as  found  in  either  boiler 
types  and  corresponding  in  efficiency  and  stimulation  of 
evaporation  oi  the  heating  surfaces. 

The  circulatory  function  of  Thermic  Syphons  has  a 
double  advantage  of  increasing  the  general  evaporation 
rate,  nut  only  of  its  own  but  of  all  other  heating  surfaces; 
and  of  equalizing  the  temperature  range  in  all  parts  cov- 
ered by  water,  reducing  stresses  and  strains  and  conse- 
quent maintenance  expense  and  extending  serviceability. 
The  volume  of  water  circulation  passing  through  the 
Syphons  continues  to  flow  even  after  the  level  of  the  water 
in  the  boiler  may  fall  considerably  below  that  of  the  crown 
sheet,  flooding  it  and  controlling  overheating  for  a  con- 
siderable range  of  drop.  Another  advantage  lies  in  the 
fact  of  the  design  of  Thermic  Syphons  affording  a  double 
plate  girder  brace  or  support  to  the  crown  sheet,  prevent- 
ing collapse  and  explosion  in  the  event  of  extreme  low 
water.  This  has  been  fully  demonstrated  in  several  cases 
on  more  than  one  railroad. 

By  inducing  circulation  coincident  with  firing  up.  it  is 
much  safer  to  utilize  shorter  time  in  getting  up  steam  to 
put  engines  into  service,  and  the  temperatures  are  also 
more  equalized  in  the  cooling  down  process,  both  favor- 
able  to  maintenance  conditions. 

The  foregoing  functions  performed  by  Thermic  Sy- 
phons, summarized,  are  as  follows: 

Brick  arch  support,  very  stable  and  dependable. 
Heating  surface  of  greatest  value. 

Thermic  pump  of  high  capacity   for  water  circulation 
to  stimulate  evaporation  surfaces  and  to  equalize  structure 
emperatures. 
Insurance  against  crown  sheet  collapse. 
A  time  saver  in  firing  up. 
An  increaser  of  locomotive  serviceability. 
As   a    result   of   the    foregoing   features.    Thermic    Sy- 
phons are  fuel  savers  and  money  savers  on  account  of  the 
fuel   and   maintenance   reduction   and   additional    service- 
ability. 

Serviceability  of  locomotives  is  a  topic  reallv  deserving 
a  separate  paper,  as  there  are  so  many  factors  affecting  it. 
No  matter  how  many  engines  a  road  may  have,  unless 
the  percentge  of  constant,  every  day  and  every  minute 
serviceability  is  relatively  high,  the  net  return  in  service 
is  not  what  it  might  he. 

The  contribution  of  Thermic  Syphons  to  serviceability 
may  be  summarized  somewhat  as  follows:  The  boiler 
capacity  can  he  increased  10  to  15  per  cent  based  on  in- 
crease of  equivalent  evaporation,  due  to  heating  surface 
and  circulation  advantage  already  covered.  Whether  or 
not  the  available  increase  may  be  usable  as  developed  HP., 
it  is  there  in  fuel  economy  of  like  proportions,  account  of 
increase  of  equivalent  evaporation  in  the  boiler  operation. 
The  circulation  promoted  by  Thermic  Syphons  will  save 
time  in  firing  up  with  safety  and  while  in  operation 
greatly  reduce  the  range  of  temperature  stresses  of  the 
structure;  which,  in  plain  terms,  means  a  reduction  of  the 
stresses  and  strains  that  cause  cracking  and  leaking.  Ob- 
viating these  means  less  repairs  and  maintenance  costs, 
more  time  on  the  road,  and  less  time  in  the  shop,  or 
awaiting  shop,  more  service  for  the  boiler  material  em- 
•nlnvprl  and  for  the  locomotive  as  a  whole. 


It  might  be  profitable,  therefore,  to  consider  the  effect 
oi  Svphon  application  to  a  locomotive  boiler  already  HX) 
per  cent  oi  the  maximum  cylinder  horsepower.  For  that 
purpose  a  handy  example  of  an  accepted  standard  design 
will  use  the  boiler  of  the  U.  S.  R.  \.  Heavy  2-10-2  type, 
which  has  a  liberal  grate  area  of  88.2  sip  ft.,  which  with 
a  120  lb.  coal  rate  and  14,000  B.  T.  U.  fuel  should  de- 
velop 3,254  HP.  and  require  1.231  equated  sq.  ft.  of  heat- 
ing surface. 

Inasmuch  as  the  maximum  cylinder  HP.  is  3,082,  the 
coal  burning  rate  would  be  113.4  lb.  coal  per  sq.  ft.  of 
grate  per  hour.     These  and  other  figures  yet   to  be  ex- 
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plained  are  shown   in   Fig.    1    following  and  are  derived 
from  the  Cole  ratios  of  boiler  design. 

Line  A  is  the  comparison  line,  that  of  the  hypothetical 
boiler  with  88.2  sq.  ft.  of  grate  as  stated  in  the  foregoing 
paragraph.  Line  P,  shows  the  combined  heating  surfaces 
of  the  firebox  and  combustion  chamber;  together  with  the 
flue  heating  surface  equated  to  the  55  lb.  rate  of  evapora- 
tion ;  amounting  to  a  total  of  1,155  equated  sq.  ft.;  equal 
to  3,052  boiler  HP.  or  99  per  cent  of  the  cylinder  HP.  30 
sq.  it.  of  arch  tube  heating  surface  increases  the  foregoing 
figures  to  1,1X5  E.  11.  S.  and  3.130  boiler  HP.  shown  by 
line  C.  or  101.5  per  cent,  a  little  more  liberal  than  what  we 
started  out  with,  hut  so  much  better  for  the  purpose,  if  it 
works  out. 

A  design  of  Syphons  for  this  type  of  boiler  possibly 
combined  with  arch  tubes  to  carry  standard  arch  brick, 
should  have  about  109  sq.  ft.  of  heating  surface.  Adding 
109  sq.  ft.  to  the  figures  of  line  B  gives  those  as  shown  by 
line  D,  an  increase  to  108.4  per  cent  and  of  actual  heating 
surface,  all  on  the  standard  55  lb.  evaporation  rate. 

Numerous  tests  on  various  railroads  credit  Syphon- 
equipped  locomotives  as  fuel  savers  over  non-Svphon  en- 
gines of  the  same  class,  in  amounts  running  from  10  to  25 
per  cent  and  over  on  similar  gross-ton-rniles  hauled.  ]r 
is  an  impossible  matter  to  obtain  identical  conditions  in 
road  tests,  hut  by  careful  measurement  of  fuel  and  water, 
the  evaporation  of  water  per  lb.  of  fuel  can  be  obtained, 
which  is  purely  a  boiler  figure  and  not  complicated  by  the 
other  road  test  conditions  and  variations.  Numerous  tests 
show  an  increase  in  the  equivalent  evaporation  for  Sy- 
phon-equipped locomotives  of  from  10  to  12.5  per  cent. 
(  )ne  test  of  a  V.  S.  R.  A.  light  Mikado  type,  tested  before 
and  after  Syphon  installation  on  the  same  engine  showed 
an  increase  equivalent  evaporation  of  12.43  per  cent  for 
the  Syphon  arrangement. 

If,  instead  of  saving  the  coal,  as  afforded  by  the  in- 
crease of  equivalent  evaporation,  it  is  burned  ;  the  increase 
or  total  equivalent  boiler  HP.  resulting  is  shown  by  line 
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E  of  Fig.  1,  with  figures  indicating  114.3  per  cent  of  the 
maximum  cylinder  HP. 

It  is  obvious  this  amount  cannot  be  used,  but  it  does 
indicate  the  margin  over  cylinder  requirements  available 
for  auxiliaries ;  for  coal  of  less  than  14,000  B.  T.  U. 
Value  ;  for  indifferent  firing  and  boiler  condition.  It  is  not 
an  excessive  figure  as  compared  with  unusual  practice  in 
estimating  requirements  to  cover  safe  practice,  in  meeting 
contingencies  bound  to  occur  and  to  play  safe. 

If  the  argument  is  safe,  sane,  and  desirable  for  so-called 
100  per  cent  locomotive  boilers,  it  is  all  the  more  so  for 
locomotives  at  all  under  boilered;  as  many,  particularly 
of  the  older  builds  are. 

The  abcvc  figures  of  increased  equivalent  evaporation 
is  not  the  total  measure  of  fuel  saved  on  Syphon-equipped 
locomotives  for  the  reason  that  it  represents  a  comparison 
of  the  net  amount  of  fuel  fired,  which  is  utilized  in  evapo- 
ration and  does  not  take  into  account  the  fuel,  producing 
the  wasted  heat  escaping  at  the  stack,  the  unburned  fuel 
in  spark  and  ash  pan  losses. 

The  real  fuel  saving  is  the  difference  in  the  amounts 
fired  to  perform  equal  work  and  cover  losses,  and  if  a 
non-Syphon  engine  requires  more  net  fuel  for  its  evapora- 
tion, the  gross  amount  of  coal  to  cover  the  work  and  losses 
will  be  a  greater  amount  proportionately  than  indicated  by 
equivalent  evaporation  comparisons  only ;  hence  the  larger 
coal  savings  as  found  in  comparing  ton-mile  results ; 
which,  if  it  were  possible  to  obtain  strictly  comparable 
figures,  would  give  the  true  savings  in  fuel  and  water 
used. 

There  is  also  an  operating  gain ;  shown  by  the  fact  that 
Syphon-equipped  engines  usually  make  better  time,  for 
the  simple  reason  that  the  addition  of  Syphon  heating  .sur- 
face and  circulation  increases  the  boiler  IIP.  capacity,  and 
the  better  boiler  wins.  They  may  provide  the  capacity 
which  enables  better  speed  and  avoids  stalling.  There  is 
no  doubt  of  considerable  fuel  saving  due  to  the  ability  to 
take  advantage  of  a  good  steaming  engine  and  ample 
boiler  capacity  in  making  time  and  getting  over  the  road. 
The  relative  economy  may  be  gained,  however,  with  less 
than  fuel  capacity. 

Dynamometer  car  records  in  comparative  tests  do  not 
always  tell  the  whole  story  and  like  X-ray  pictures  need 
an  intelligent  interpretation.  Many  cars  make  record  only 
at  times  of  positive ,  drawbar  pull ;  no  record  on  down 
hills  and  drifting,  during  which  there  may  be  negative 
work  in  controlling  train  speed,  the  means  for  this  work 
coming  from  the  fuel  charged  to  the  locomotive. 

Study  of  a  recent  test  disclosed  that  27  per  cent  of  the 
division  mileage  was  down  hill  or  drifting  for  stops ;  also 
that  the  non-Syphon  engine  stalled  several  times,  thus 
piling  up  drawbar  pull  a  million  ft.  lbs.  The  weather  and 
lenn>erature  was  not  favorable.  The  Syphon  engine  in 
this  competition  did  not  stall,  having  greater  boiler  capac- 
ity and  made  better  time  without  accumulating  as  many 
ft.  lbs.  of  work,  against  which  to  measure  the  coal  per- 
formance and  apparently  made  a  smaller  saving  of  fuel 
per  million  feet  lbs.  of  work  and  average  drawbar  HP., 
while  the  actual  facts  were  that  the  Syphon-equipped  loco- 
motive pulled  3.18  per  cent  more  tons  in  7.29  per  cent  less 
time,  using  22.52  per  cent  less  coal  and  12.03  per  cent 
less  water. 

Even  assuming  as  much  as  50  per  cent  discount  of  the 
foregoing  fuel  and  water  savings  makes  a  very  respect- 
able result  when  combined  with  the  time  saving  of  7.29 
per  cent.  This  should  appeal  to  the  operating  official  and 
others  working  toward  serviceability  of  equipment. 

In  the  discussion  of  Mr.  Kiesel's  paper,  read  at  the  No- 
vember meeting  of  the  New  York  Railroad  Club,  on  the 
50  per  cent  Cut-off  Locomotive,  Mr.  Lawford  Fry  made 
a  very  pertinent  remark.  He  said,  "In  practice  it  is  prob- 
able that  the  increased  efficiency  would  not  be  used  in  cut- 


ting down  the  amount  of  coal  and  water  consumed,  but 
would  be  taken  advantage  of  to  give  greater  hauling  ca- 
pacity." He  then  quoted  some  25  and  2S  per  cent  increases 
of  tonnage  ratings  to  prove  his  point,  snowing  thereby  a 
greater  return  in  haulage  than  possible  by  fuel  and  water 
savings. 

There  is  no  doubt  of  the  interest  of  operating  officers 
and  the  value  to  the  railroads  in  increase  of  movement, 
shortening  of  time  and  of  equipment  serviceability  rather 
than  holding  to  present  ton-mile-time  performance  and 
making  savings  in  other  accounts  and  directions. 

The  boiler  as  well  as  some  other  parts  of  the  locomotive 
have  gone  on  for  years  with  little  of  attention  or  improve- 
ments of  record.  In  the  past  few  years  more  intensive 
study  has  been  forced  by  the  urge  for  greater  locomotive 
capacity,  on  4  ft.  8!o  in.  gauge  rails  that  would  seem 
about  the  limit  of  weight,  although  that  word  "limit" 
seems  to  have  lost  most  of  its  significance. 

Other  speakers  at  the  meeting,  not  in  the  railroad 
game,  took  up  the  differences  in  engineering  practice  and 
operation  obtaining  in  the  other  branches,  giving  results  by 
reason  of  continuity  of  service  in  thermal  efficiencies,  etc., 
and  wondered  at  the  near  approach  of  the  locomotive  rec- 
ords with  such  inconsistent  service.  One  of  these  gave  as 
'us  belief  that  the  end  of  locomotive  improvement  had  not 
been  reached.  There  is  no  doubt  of  this  in  the  mind  of 
even   thoughtful  engineer. 

If  the  full  significance  of  Mr.  Fry's  remark  is  appre- 
ciated, there  can  be  no  argument  against  utilizing  the  loco- 
motive to  the  extent  of  its  haulage  capacity;  for,  if  im- 
proved as  to  boiler  economy  by  increased  evaporative  re- 
sults per  fuel  unit,  for  normal  service  already  proven, 
heavier  or  more  continued  service  can  be  had  at  the  same 
or  better  evaporative  rates,  thereby  utilizing  both  capacity 
and  the  economies  in  fuel  and  water. 

Inasmuch  as  the  boiler  capacity  is  the  primary  and  limit- 
ing factor  in  this  consideration,  the  locomotive  should  not 
be  underboilered,  on  the  basis  of  heating  surface,  circula- 
tion, fuel  and  maintenance. 

These  considerations  and  advantage  possibilities  are  not 
limited  to  new  power,  but  may  be  utilized  in  large  meas- 
ure and  at  relatively  low  cost  to  the  present  locomotives 
now  in  service. 

In  order  to  support  the  claims  made  for  circulation 
effect  on  boiler  maintenance,  a  few  statements  follow, 
gleaned  from  experience  with  Syphon  engines  on  various 
railroads. 

(  )n  one  road  where  average  flue  life  was  50,000  miles 
for  certain  territory  and  class  of  locomotives,  a  Syphon- 
equipped  locomotive  of  that  class  ran  75.000  miles  when 
the  flues  were  removed.  An  inspection  of  the  removed 
flues  developed  the  fact  that  they  might  have  remained  in 
and  given  additional  mileage  of  25.000  to  40,000  miles,  as 
the  opinion  of  various  officers  of  the  railroad. 

On  another  railroad,  and  in  oil  burning  territory,  where 
firebox  temperatures  are  more  varied  and  extreme  than 
with  coal,  where  the  incandescent  bed  is  a  balancing  fac- 
tor, the  lesser  amount  of  flue  work  was  very  noticeable. 

A  railroad  having  a  district  with  pronounced  bad  water 
and  iimited  boiler  performance  established  a  mileage  limit 
for  locomotives;  after  which  flues,  flue  sheets  and  side 
sheets  should  be  renewed.  A  Syphon-equipped  locomo- 
tive was  placed  in  that  territory,  ran  the  mileage,  and  was 
shopped.  The  flues  and  firebox  were  found  in  such  good 
condition  that  no  renewals  were  made,  the  machinery  re- 
pairs onlv  were  completed  and  the  engine  returned  to  ser- 
vice. 

Many  other  cases  as  developed  during  the  five  or  six 
past  years  of  experience  with  Syphons  might  be  cited, 
showing  the  favorable  effect  of  stimulated  circulation  as 
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a  corrective  t>i  stresses  and  strains  and  elimination  of  pit- 
ting and  corrosive  action,  the  main  causes  of  boiler  main- 
tenance expense. 

The  question  then  may  properly  lie  asked,  what  about 
the  cost  i>f  Syphon  maintenance?  Again,  based  on  six 
years  of  experience  and  service,  the  maintenance  of  Sy- 
phons is  practically  nil,  as  compared  with  that  of  any  other 
locomotive  boiler  device  which  lias  been  developed  for 
capacity  and  economy.  Its  very  simplicity  of  design  and 
being  welded  in  and  made  an  integral  part  of  the  firebox, 
(requiring  onh  such  maintenance  and  attention,  inspection 
and  care  as  other  parts  of  the  firebox,  determine  what  that 
maintenance  may  he. 

Taking  the  main  features  in  turn,  the  upper  connection 
or  weld  to  01  intci  the  crown  sheet,  whether  lap  or  butt 
weld,  has  given  no  trouble  anywhere.  There  is  but  one 
seam  in  the  Syphon  body  and  neck.  This  being  located 
nut  of  the  path  nf  direct  gas  movement,  gives  no  trouble. 
The  staybolts  do  nut  break,  as  with  both  sheets  equally 
exposed  to  heat,  there  are  no  lateral  stresses  of  the  stay- 
in  i!ts  as  in  the  case  of  the  firebox  staybolts,  and  the  main 
reason  nf  such  staybolt  breakage.  These  bolts  are  so 
short  that  two  standard  depth  telltale  holes  would  almost 
meet;  therefore,  hollow  staybolts  of  the  solid,  drilled  type 
are  used. 

As  all  parts  of  a  locomotive  firebox  are  more  or  less  in 
movement  when  fired  up ;  expanding  and  contracting  as  a 
result  of  combustion  temperature  variations,  Syphon 
bodies  participate  in  such  movements,  and  due  to  their 
design,  most  actively  register  at  the  throat  sheet  connec- 
tion.     The   most   suitable    design   of  diaphragm   plate   or 


"breathing  member"  has  been  developed  very  carefully 
noting  tlie  life  and  repairs  needed  mi  a  very  considerable 
number  of  designs  nf  diaphragm  plates  and  connections  at 
the  throat  sheet,  the  best  nf  which  an-  now  incorporated 
as  standard  practice. 

Many  oi  those  have  run  from  shopping  to  shopping  of 
the  locomotive  without  any  expense  whatever.  In  case  oi 
cracking,  it  does  not  result  in  an  engine  failure  and  is 
readily  repaired  as  a  roundhouse  job  with  a  minimum  of 
time  an<l  expense. 

While  it  may  be  granted  that  with  the  earliest  designs 
of  throat  connection,  due  to  the  fallibility  of  human  en- 
deavor in  anything  new,  there  were  troubles  to  smiie  ex- 
tent ;  even  then,  they  did  not  call  for  shopping  and  chang- 
ing out  until  other  firebox  work  was  necessitated,  it  being 
entirely  feasible  to  maintain  the  Syphons  by  roundhouse 
repairs  until  the  regular  shopping  period  enabled  renewal 
of  the  throat  sheet  connection  to  the  later  ami  approved 
design. 

The  conservation  of  fuel  is  a  question  uppermost  in  the 
mind  of  the  railway  officer.  Probably  never  in  the  history 
of  railroading  has  there  been  witnessed  such  a  determined 
effort  to  get  every  possible  heat  unit  out  of  a  pound  of  coal 
and  utilize  it  as  during  the  last  year  or  two.  The  educa- 
tion of  the  man  on  the  locomotive  is  important,  but  recog- 
nition of  all  that  goes  to  constitute  a  hundred  per  cent 
locomotive  is  equally  important.  That  within  a  few  vears 
over  fifty  railroads  have  adopted  Thermic  Syphons  as 
standard  on  locomotives  is  an  indication  that  railway 
officers  very  generally  are  keenly  alive  to  the  problem  of 
fuel  conservation  and  locomotive  efficiencv. 


The  Thirty-First  Annual  Convention  of  the  Air  Brake 

Association 


The  thirty-first  annual  convention  of  the  Air  Brake 
Association  was  held  at  Montreal,  Que.,  Canada.  The 
address  of  the  president,  George  H.  Wood,  was  broad- 
casted by  radio  from  the  ballroom  of  the  Mount  Royal 
Hotel,  so  that  absent  members  had  an  opportunity  to  hear 


George   H.   Wood,   General   Air   Brake    Instructor,   A.   T.    & 
S.   F.   Ry.,  President  Air  Brake  Association 

the  address  of  President  Wood.  This  was  the  first  time 
a  president  of  a  railway  association  in  convention  had 
addressed  absent  members  by  radio.     Committee  reports 


or  papers  were  presented  covering  the  following  subjects: 
Brake  Pipe  Leakage. 

Condemning  Limits  of  A.  R.  S.  Standard  Triple 
Valve  Parts. 

Passenger  Train  Handling;  Graduated  Release. 
The   Triple  Valve  Test  Rack  Operator. 
Recommended   Practice. 
Individual  papers  were  also  presented  as  follows : 

Freight  Car  Foundation  Brake  Designs,  by  W.  G. 
Stenason,  General  Air  Brake  Inspector,  Canadian 
Pacific  Railway. 

Reclamation  of  Hose  and  Fittings,  bv  Tames  C. 
Griggs,  A.  T.  &  S.  F.  Ry. 

Reclamation  of  Air  Brake  Material,  bv  A.  Skinner, 
Air  Brake  Foreman,  A.  T.  &  S.   Ry.  " 

Methods   of   Interesting  and   Instructing  Railway 
Employees  in  the  Maintenance  and  Operation  of  the 
Air  Brake  Equipment,  by  J.  P.  Stewart. 
We  present  herewith  two  of  the  individual  papers,  and 
will  publish  abstracts  of  the  others  together  with  the  dis- 
cussions in  subsequent  issues  of  Railway  &  Locomotive 
Engineering. 


Reclamation  of  Hose  and  Fittings 

By  James  C.  Griggs,  Hose  Dept.  Foreman,  A.  T.  &  S.  F.  Ry. 

The  reclamation  of  hose  and  fittings  is  a  more  im- 
portant part  of  the  air  brake  equipment  of  today  than  it 
was  a  few  years  ago,  owing  to  the  fact  that  material  used 
in  these  fittings  is  not  as  good  as  it  was  at  that  time;  and 
yet  they  cost  as  much  and  in  many  cases  very  much  more. 

Realizing  the  saving  on  reclaimed  fittings,  machines  have 
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been  devised  costing  but  a  small  sum,  yet  doing  the  work 
with  the  least  possible  labor  and  expense.  The  parts  were 
all  reclaimed  from  scrap  received  at  Corwith  yards. 

The  first  operation  in  dismantling  air  and  signal  hose, 
is  cutting  the  bolts.  This  is  done  by  the  use  of  a  pair  of 
shears.  To  operate  these,  an  8-inch  cylinder  is  bolted 
perpendicularly  to  the  floor.  A  lever  arm  connects  the 
cylinder  with  the  two  blades,  which  works  on  the  same 
principle  as  a  pair  of  ordinary  scissors  ;  the  shears  being 
controlled  by  means  of  a  foot  lever  connected  to  a  straight 
air  valve. 

The  second  operation  is  removing  the  fittings  from  the 
hose,  by  the  use  of  three  cylinders,  two  of  which  are  bolted 
to  iron  frames,  four  feet  apart,  the  frames  being  especially 
made  for  this  purpose.  The  pistons,  with  special  jigs. 
move  in  opposite  directions.  The  third  cylinder  which 
is  a  10-inch  non-pressure-head  type,  is  bolted  under  the 
frame,  and  on  a  line  with  one  of  the  8-inch  cylinders. 
Two  lever  arms  connect  with  the  10-inch  piston  and  pass 
through  the  frame-work,  connecting  with  two  jaws.  These 
jaws  are  supported  half-way  between  the  two  8-inch 
cylinders. 

The  hose  is  gripped  between  the  jaws,  by  operating  a 
straight  air  valve  on  the  line,  and  the  two  8-inch  cylinders, 
moving  in  opposite  directions,  remove  the  fittings.  All 
serviceable  fittings  are  sorted  at  the  machine,  while  strip- 
ping. Nipples  having  dirt  in  the  threads,  are  placed  in  a 
tank  containing  a  solution  of  oakite  and  water.  This 
solution  is  heated  by  a  steam  coil  and  dissolves  the  dirt. 

A  machine  for  stripping  steam  hose  was  made  by  bolt- 
ing two  10-inch  cylinders,  four  feet  apart,  on  an  iron 
base.  Rods,  two  feet  long,  are  screwed  into  the  bolt 
holes  cm  one  end  of  the  cylinders.  On  the  end  of 
these  rods  there  is  a  1-inch  plate  for  the  support  of  a 
jaw.  which  is  bolted  to  the  center  of  the  plate. 

The  piston  rods  are  made  the  same  height  as  the  plate, 
allowing  five  inches  between  the  piston  face  and  the  sta- 
tionary jaw.  The  pistons  move  upward  by  operating  an 
air  valve,  gripping  the  mounted  hose  between  the  jaws. 
Two  men.  one  on  each  side  of  the  machine,  remove  the 
nuts  from  the  bolts  with  wrenches.  The  rubber  is  cut  from 
the  fittings  by  a  chisel. 

Steam  hose  fittings  are  given  hard  usage,  while  in 
service,  and  the  result  is,  that  every  coupling  must  be 
repaired.  This  is  done  by  replacing  worn  out  and  broken 
parts  with  serviceable  ones.  Ten  per  cent  of  the  steam 
couplings  received,  are  the  Vapor  Car  Heating  Co.  302-Y. 
This  type  has  no  lugs  for  the  interchange  of  the  S  4-locker, 
so,  in  order  to  have  them  interchangeable,  a  lug  of  the 
same  size  as  the  one  on  the  Vapor  Car  Heating  302- S  is 
welded  to  the  302- Y. 

All  gaskets,  used  in  these  couplings,  when  worn  down 
on  the  face,  not  to  exceed  1-32  inch,  are  repaired  by  truing 
the  face  and  gluing  a  composition  ring,  to  the  back, 
making  them  standard  thickness.  Owing  to  the  various 
defects  in  the  fittings,  they  are  when  mounted,  tested  at 
100  lbs.  steam  pressure:  those  showing  leaks  are  replaced. 

Air  and  signal  hose  are  given  a  test  of  120  lbs.  of  air 
pressure,  while  submerged  in  a  tank  of  water.  Sixty  per 
cent  of  the  air  hose  couplings  are  repaired  by  inserting 
new  pins.  Eighty-seven  per  cent  of  the  couplings,  88  per 
cent  of  the  nipples,  and  86  per  cent  of  the  clamps  disman- 
tled, are  reclaimed. 

A  summary  of  the  fittings  reclaimed  and  the  saving  on 
each,  for  the  year  ended  October  31.  1923,  follows: 

\i.  Cost 

Class    of     Fittings                                            Pieces  to  Repair  Savings 

Mr                                3.54.184  $13,441.35  $48,866.69 

Signal      24.955  737.45  3.937.33 

Whittle      641  12.82  122.84 

Steam      76.473  11,376.60  25.218.43 

Totals     436.253       $25,568.22       $78,145.29 


Reclamation  of  Air  Brake  Material 

,  By  A.  Skinner,  Air  Brake  Foreman.  A.  T.  &  S.  F.  By. 

The  reclaiming  of  air  brake  material  was  started  at  the 
Santa  Fe  Scrap  Yard  at  Corwith,  Illinois  in  February 
1913.  Prior  to  that  time  reclamation,  in  its  infancy,  was 
more  of  an  experiment  than  a  reality,  and  the  work  was 
being  taken  care  of  at  the  various  shops  on  the  line.  As 
time  went  on,  the  experiment  proved  to  be  a  feasible  one, 
until  a  most  complete  air  brake  reclamation  and  testing 
department  has  been  developed. 

The  equipment  used  has  been  made  with  material 
picked  from  the  scrap  pile,  with  the  exception  of  the  3T 
Triple  Valve  Test  Rack.  The  E.  T.  No.  6  Test  Rack- 
parts  were  all  taken  from  scrap,  at  various  times  and 
assembled.  The  angle  cock  grinder  was  a  nut  tapper  with 
four  spindles,  and  by  removing  the  housing  used  for 
tapping  nuts,  and  applying  another  housing;,  (which  was 
forged  in  the  blacksmith  shop  from  an  original  design) 
and  applying  simple  chucks  for  holding  the  angle  cock  key 
while  being  ground,  and  adding  a  shaft  in  the  rear  of 
the  grinder,  placing  four  eccentrics  that  prevent  the  key 
from  being  ground  in  one  place,  we  have  as  efficient  an 
angle  cock  grinder  as  could  be  bought  in  the  market. 
During  the  years  it  has  been  in  service  the  cost  of  repairs 
has  been  so  small  that  it  is  negligible.  This  grinder  turns 
out  fifty  angle  cocks  in  eight  hours.  The  test  for  angle 
cocks  is  as  rigid  as  can  be  made.  A  piece  of  1J4  incn  pipe 
is  connected  to  the  shop  line,  which  carries  110  lbs. 
pressure.  On  this  pipe  a  1J4  inch  cutout  cock  is  set  to 
give  the  effect  of  a  branch  pipe  to  the  triple  valve  on  a 
car.  The  angle  or  cutout  cock  is  screwed  into  the  cock 
being  tested,  and  the  full  pressure  is  allowed  to  flow 
through  the  pipe.  The  first  test  is  for  leakage  past  the 
kev  in  closed  position.  The  second  test  is  for  leakage 
through  the  top  of  key,  for  cracks,  and  holes  or  leakage. 
No  leakage  is  allowed.  The  bubbles  must  not  show,  other- 
wise the  cock   is   reground. 

The  rack  tor  testing  retainers  is  a  10  in.  x  14  in. 
equalizing  reservior  with  gauge.  The  test  is  similar  to 
making  a  service  reduction  with  the  engineer's  brake 
valve.  We  allow  fifty  pounds  of  air  to  pass  into  the 
reservoir,  then  cut  off  the  supply.  The  retainer  handle  is 
turned  up  to  the  retaining  position,  after  pressure  lias 
blown  down  to  the  amount  the  retainer  should  hold.  The 
valve  is  timed,  and  it  must  hold  its  pressure  three  minutes. 
With  the  standard  spring  retainer,  we  make  two  tests; 
one  with  the  retainer  in  high  pressure  and  one  in  low 
pressure. 

The  springs  on  the  attached  retainers  are  all  gauged  -on 
a  simple  device,  herewith  illustrated,  this  being  a  piece  of 
3-16  inch  boiler  steel  with  slot  cut  on  one  side  with  two 
inch  opening,  this  being  the  proper  length  of  spring. 

We  find  a  large  amount  of  these  springs  stretched 
as  some  repairmen  stretch  the  spring  rather  than  grind 
tlie  valves  in  the  retainer.     Not  a  good  method  of  repair. 

Standard  retainers,  having  all  or  part  of  the  lug  broken 
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off.  are  drilled  and  a  piece  of  3-16  inch  boiler  steel,  cut  the 
same  shape  as  the  broken  lug,  is  fastened  to  the  back  of 
the  retainer  with  countersunk  head  stove  bolts,  at  a  very 
small  cost,  and  retainers  sent  are  out  for  further  service. 
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At  a  very  small  cost,  release  valves  are  reseated,  broken 
handles  replaced  and  sfuds  are  renewed  if  threads  are 
worn. 

A  large  number  of  K  triple  valves  are  reclaimed.  Most 
of  these  need  minor  repairs  only,  and  are  given  a  thorough 
test  on  the  3T  test  rack  before  going  back  into  service. 
Exhaust  ports  that  are  broken  are  drilled  and  bushed. 
bushing  is  the  same  length  as  the  broken  exhaust 
port,  so  that  the  retainer  pipe  will  nut  he  shortened. 
Triple  valves  with  broken  bodies  are  dismantled  and 
serviceable  parts  are  used  in  other  bodies  that  are  con- 
stantly coming  inti  the  scrap  yard,  so  we  do  nut  buy 
repair  parts  with  the  exception  of  check  case  gaskets, 
cylinder  cap  gaskets,  rubber  seats  and  packing  rings. 
We  were  at  one  time  forced  to  buy  pistons,  as  the  groove 
wherein  the  ring  tits,  was  badly  damaged  and  no  chance 
is  taken  with  material  possibly  imperfect. 

The  feed  valve  test  rack  is  of  the  Westinghouse  design, 
but  all  parts  used  were  culled  from  scrap.  We  do  not  as 
yet  apply  piston  bushings,  but  we  do  apply  regulating 
valve  bushings,  using  a  standard  tool  for  this  work. 

Distributing  valves  are  overhauled  and  some  parts 
replaced,  especially  the  exhaust  valve  and  pin  18.  Some 
repairmen  try  to  remove  the  exhaust  valve  before  removing 
pin  18,  which  results  in  a  badly  cut  seat  and  distorted  pin, 
but  considering  this  type  valve,  we  use  very  few  new  parts 
with  the  exception  of  gaskete. 

The  H-o  and  S-6  brake  valves  are  overhauled  with 
perhaps  a  new  gasket  here  and  there,  no  new  parts  being 
used.  The  S-3  and  A  brake  valves  are  treated  in  a  like 
manner,  new  leather  seats  and  perhaps  a  part  of  the  handle 
being   renewed. 

We  receive  a  number  of  angle  cocks  as  well  as  cutout 
cocks  with  the  thread  worn  off  on  the  brake  pipe  end. 
These  are  drilled  out  to  1  23-32  inch,  then  run  in  a  ll/2 
inch  pipe  tap  and  the  cock  rebushed.  This  bushing  does 
not  extend  more  than  1-4  inch  so  it  will  not  interfere  with 
the  end  sill  on  a  car.  This  work  was  formerly  done  in  a 
drill  press,  which  was  quite  successful,  but  we  have  added 
a  14  inch  geared  head  Warner-Swasey  turret  lathe  to  our 
equipment  and  by  making  an  angle  bracket  that  screws 
onto  a  spindle  on  the  lathe  and  placing  five  tools  in  the 
turret,  viz :  centering  tool,  boring  tool,  reamer,  Burritt 
pipe  tap  and  counterboring  tool,  we  can  bore  and  tap  one 
hundred  angle  cocks  in  eight  hours  without  crowding  the 
machine.  By  actual  time,  we  have  bored  and  tapped  an 
angle  cock  in  four  minutes,  but  this  crowds  the  machine. 
The  average  will  be  a  run  of  one  hundred  cocks  in  eight 
hours. 

Below  is  shown  the  amount  of  air  brake  equipment 
reclaimed  from  November  1st,  1922  to  October  31st,  1923: 

Article    reclaimed  Pieces      Cost  to  repair  Saving 

Self  locking  angle   cocks 7,059  $6,784.32  $11,144.95 

Old    Handle    ancle    cocks 1,528  1,775.49  637.61 

'.;   inch  cutout  cocks 683  488.09  365.66 

U   inch  cutout  cocks 559  433.62  421.65 

1   inch  cutout  cocks 1,100  797.19  908.44 

1    y*   inch  cutout  cocks 1,557  1,367.11  1.513.34 

No.  2449  retain! r 853  400.98  823.80 

No.   43453    retainer 292  211.58  1,018.46 

Release  valves   No.   2416 1,704  551.86  875.33 

K-l    Triple  valve    276  951.13  5,145.71 

K-2   Triple   valve    128  541.56  2,308.05 

L3    Triple    valve 15  59.68  927.47 

Fl    Triple    value    (plain) 6  37.27  50.51 

F2    Triple    valve    (plain) 7  33.50  68.91 

1    !4    inch    dust    collectors 155  102.65  221.30 

B6    Feed   valve    5  20.45  42.10 

C6    Feed    valve 260  881.20  1,648.60 

B3A  Feed  valve  122  488.75  51.29 

G6  Engineer's  Brake  Valve 3  19.91  56.12 

H6    Engineer's    Brake   Valve 3  14.56  75.05 

S6    Independent    brake    valve 4  15.40  62.40 

S3   Straight  air  brake  valve 4  20.59  25.49 

S3A   Straight   air   brake   valve 4  13.99  91.29 

Oil    cups    No.    21414 296  211.22  414.46 

1  in.  No.  2048  steam  portions 180  644.41  1,604.33 

1'4    in.    steam   portions 99  489.64  1,527.91 

Diaphr'm    portions    No.    20782 56  145.51  279.91 

10   in.    auxiliary    reservoirs 2  9.36  9.65 

8   in.    auxiliary    reservoirs 3  340.00  17.42 

Total 17,498         $18,071.87  $33,096.61 


B.  &  O.  Fuel  Conservation  Moving  Picture 

The  Chicago  chapter  of  the  International  Railway  Fuel 
Association  held  a  special  meeting  Thursday  evening, 
April  lo,  at  the  Hotel  Sherman,  Chicago,  the  feature  of 
rening  being  an  unusual  motion  picture  presented  by 
\\ .  I..  Robinson,  superintendent  of  fuel  and  locomotive 
performance  of  the  Baltimore  &  Ohio.  Anion-  other 
things  the  chemistry  of  combustion  is  shown  in  this  pic- 
ture by  mi  aiis  of  animated  characters,  carbon  being  rep- 
resented by  a  negro,  oxygen  by  a  police  officer  and  hydro- 
gen by  a  girl  called  the  "Hydro  girl."  this  was  the  first 
showing  ol  the  til, n  outside  of  the  11.  &  (  ).  lines  and  it 
was  the  concensus  of  opinion  of  those  present  that  it  will 
have  an  important  effect  in  giving  enginemen,  firemen 
and  other  railroad  employees  a  better  idea  of  correct  meth- 
ods of  firing  and  the  importance  of  adhering  to  these 
methods  if  coal  is  to  he  used  economically.  The  B.  &  O. 
is  one  of  the  first,  if  not  the  first  railroad  to  use  this 
method  of  carrying  on  educational  work  in  its  fuel  saving 
campaign. 


Great  Northern  Ry.  to  Run  a  Progress  Exhibit 
Across  the  Continent 

The  Great  Northern  Ry.  is  to  conduct  a  traveling  his- 
torical exhibit  on  a  tour  from  Chicago  to  the  Pacific  coast. 
the  exhibit  will  contrast  the  equipment  of  60  years  ago 
with  the  latest  type  of  all-steel  passenger  train' cars  and 
locomotive.  The  exhibit  will  be  shown  fixst  in  the  Union 
Station,  Chicago,  May  14.  after  which  the  trains  will  pro- 
ceed under  their  own  steam  over  the  Chicago,  Burlington 
&  Quincy  R.  R.  to  the  Twin  Cities,  and  thence  on  the 
Pacific  northwest,  stopping  one  day  each  in  Fargo,  Grand 
Forks,  Spokane,  Seattle  and  Portland. 

The  pioneer  train  of  this  exhibition,  manned  by  a  crew 
of  veteran  trainmen,  will  consist  of  the  diminutive  Wil- 
liam Crooks,  the  first  locomotive  used  on  the  Great  North- 
ern Ry.  This  toy-like  engine  will  be  "hitched  up''  to  an 
antiquated  combination  coach  and  the  original  Pullman 
sleeper  .No.  9,  which  in  its  day  furnished  "luxurious" 
sleeping  accommodation  for  the  most  prominent  people  of 
the  nation. 

Pullman  sleeper  No.  9  first  went  into  service  in  1859. 
For  many  years  this  unique  relic  of  the  days  of  Abraham 
Lincoln  has  been  kept  on  exhibition  at  the  Pullman  works 
as  a  curiosity. 

The  spic  and  span  all-steel  train  that  will  furnish  the 
striking  parallel,  exhibited  on  a  track  alongside  the  ancient 
carrier,  is  to  be  one  of  the  ten  new  Oriental  Limited 
trains,  the  last  word  of  the  art,  fresh  from  the  Pullman 
shops  where  this  equipment  now  is  in  course  of  construc- 
tion for  service  between  Chicago  and  the  Pacific  north- 
west cities,  beginning  June  1 . 

The  two  trains  traveling  together  on  exhibition,  will 
arrive  in  Seattle  in  time  so  that  the  modern  Oriental 
Limited  train  can  run  out  of  there  June  1,  as  the  first  of  the 
new  <  Iriental  Limited  service  going  east,  the  same  day 
the  west  bound  Oriental  Limited  service  is  inaugurated 
out  of  Chicago.  It  requires  eight  of  these  Oriental 
Limited  trains  on  the  road  all  the  time  to  keep  this  trans- 
continental service  going. 

The  trains  will  be  on  exhibition  two  days  in  Chicago 
before  they  start  their  journey  across  the  continent.  They 
also  will  be  shown  in  the  Union  Station  in  St.  Paul  two 
days,  and  two  days  in  the  Great  Northern  station  in 
Minneapolis,  Minn. 

Owing  to  the  safety  appliances  act,  the  Great  Northern 
is  unable  to  use  the  old  link  couplers  on  the  pioneer  train. 
Consequently,  this  old  train  will  have  all  its  antedated 
equipment,    with    this    exception. 
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The  Real  Value  of  Statistics  or  the  Integrity 
of  Accounts 

The  real  value  of  statistics,  statements  or  reports,  re- 
sides in  their  accuracy  or  integrity,  and  unless  they  are 
properly  arranged  as  to  form,  correct  in  compilation,  and 
as  a  whole  a  true  statement,  then  they  are  of  little  or  no 
value. 

In  the  past  25  years  wonderful  strides  have  been  made 
in  accounting  methods,  particularly  so  in  the  railway  field 
where  the  use  of  similar  or  the  same  forms  were  used  by 
all  the  different  carriers  in  reporting  to  the  Interstate 
Commerce  Commission  has  since  resulted  in  the  use  of 
standard  forms  and  method,  which  is  intended  to  produce 
absolute  uniformity,  and  that  each  statement  will  be  a 
correct  display  of  the  true  facts. 

In  making  a  comparative  study  of  operating  statistics 
of  class  1  railways  for  1922,  I.  C.  C.  form  23178.  many 
interesting  features  are  developed,  and  on  a  careful  an- 
alysis some  of  the  items  are  misleading  to  an  extent  or 
degree  that  renders  them  of  little  value. 

Detroit.  Toledo  and  Ironton  Railroad 

In  recent  years  we  have  heard  much  of  the  wonderful 
things  accomplished  by  Mr.  Henry  Ford  in  the  rehabili- 
tation of  the  Detroit,  Toledo  and  Ironton  Railroad. 
Columns  and  pages  have  been  and  are  being  fed  out  to 
the  public  as  to  Mr.  Ford's  great  achievement  as  a  suc- 
cessful railway  manager  when  as  a  matter  of  fact  the 
most  of  it  is  pure  bunk.  The  D.  T.  &  I.  is  nothing  more 
than  a  plant  facility  to  Mr.  Ford's  great  industries  and 
as  such  it  could  not  fail  unless  the  industries  failed,  hence 
a  statistical  comparison  of  the  present  with  former  years 
prior  to  its  acquisition  by  Mr.  Ford,  or  with  other  car- 


riers pure  and  simple,  is  a  waste  of  time;  it  means  nothing 
as  the  conditions  are  not  comparable. 

In  comparing  certain  items  of  the  D.  T.  &  I.  however, 
there  appear  features  which  suggest  the  advisability  of 
changes  in  accounting  methods  that  would  tend  to  enhance 
the  value  of  statistics. 

Locomotive  Statistics  of  Ten  Railways 

To  more  clearly  illustrate  the  point,  attention  is  invited 
to  the  following  table  of  locomotive  statistics  of  ten  rail- 
ways for  1922  including  the  D.  T.  &  I. 

Repairs  per  loco.  Train  Average  miles 

Miles  per     owned  and  leased  load —  per  day 

locomotive     and  cost  per  mile  rev.  and    , -**- x 

All        , * ^  non-rev.,  Pass.      Freight 

Piame  of  road         service     Per  engine  Per  mile  net  tons  engines     engines 

Penn.    R.    K. 23,603          $8,793            37c  865  58           114 

X.    V.    Central 23.969            5,526           23c  826  47             96 

N.  V.  C.  &  St.  L..      36,877            9,349           25c  614  6S             95 

Hock.     Valley 13,003            9,066           50c  1.431  36             96 

Pere     Marquette.  .  .      24.122            0.873            28c  623  52             90 

Mich.   Central 24.539            5,502           22c  678  45            129 

Ann     Arbor 26,271            7,376           28c  759  60           116 

T„   St.   L.  &  W...     35,467           6,607           18c  552  93          165 

Wabash     26,365            8,779            33c  656  56           127 

D.    T.   &   1 23.SS3          17,705            74c  839  62           100 

Averag;    26,309            8,557           33. Sc  784  57.7        112.8 

It  will  be  obseryed  that  the  amount  charged  to  locomo- 
tive repairs  is  $17,705  per  engine,  or  74  cents  per  mile 
while  the  average  of  the  other  9  roads  is  only  $7,541  per 
engine  and  29.33  cents  per  mile  and  with  the  D.  T.  &  I. 
included,  the  average  per  engine  is  only  $8,557  per  year 
and  33.8  cents  per  mile  all  of  which  prompts  the  follow- 
ing questions : 

1.  Does  the  caption  or  term,  locomotive  repairs  in 
any  stated  period  mean  the  amount  of  money  actually 
expended  in  repairing  wear  and  tear  resulting  from  the 
service  rendered  in  that  period  or ; 

2.  Is  it  simply  a  statement  of  the  amount  expended 
in  that  year  witb  no  reference  to  the  year  or  years  in 
which  the  repairs  accrued  and  to  which  they  should  have 
been  charged. 

Any  one  with  an  elementary  knowledge  of  railways 
and  operating  results  will  not  hesitate  to  say  at  a  glance 
that  it  did  not  require  $17,705  per  engine,  or  74  cents 
per  mile  to  make  good  what  service  took  out  of  the  en- 
gines on  the  D.  T.  &  I.  in  1922  or  anywhere  near  that 
amount.  Therefore,  the  statement  and  others  of  which 
it  is  an  integral  part  is  to  that  extent  in  error. 

If  it  be  said,  which  is  no  doubt  true,  that  the  amount 
ex]>ended  is  correct,  although  much  of  this  was  deferred 
repairs  from  other  years,  then  again  it  can  be  said  that 
statements  of  those  years  are  to  that  extent  in  error,  and 
it  is  just  such  errors  that  effect  or  impair  the  integrity  of 
statistical  displays. 

That  the  power  on  the  D.  T.  &  I.  was  in  bad  physical 
condition  when  Mr.  Ford  acquired  the  property  is  not 
only  generally  conceded  but  is  borne  out  by  the  follow- 
ing: 

In  1916  the  amount  expended  on  locomotive  repairs 
was  $2,419  per  engine  or  8.77  cents  per  mile,  in  1921 
$8,500  or  44.4  cents  per  mile,  and  in  1922  $17,705  per 
engine  or  74  cents  per  mile  from  which  it  is  clear  that 
heavy  repairs  and  possibly  renewals  and  betterments  were 
made  and  charged  in  1922,  that  did  not  belong  to  that 
vear  at  all.  and  had  no  claim  on  the  operating  income  of 
that  period. 

Assuming  the  wear  and  tear  resulting  from  service  of 
locomotives  on  the  D.  T.  &  I.  in  1922  was  equal  to  the 
average  of  the  other  nine  roads  shown  in  the  table,  i.e. 
$7,541  per  engine  per  year,  then  there  must  have  been 
included  in  this  account  for  that  year  the  difference  be- 
tween $7,541  and  $17,705  or  $10,164  on  74  engines,  mak- 
ing a  total  of  $759,436  belonging  to  the  expense  of  former 
years,  the  accounts  of  which  had  been  closed,  and  were 
of  course  along  with  that  of  1922  to  that  extent  in  error. 
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If  an  integral  part  of  a  machine  or  structure  is  weak, 
faulty,  or  defective,  it  effects  the  completed  unit,  and  if 
any  Statistical  items  in  accounts  of  railways  are  either 
in  error,  or  if  the  different  carriers'  reports  are  subject 
to  different  interpretations,  then  the  integrity  and  value 
of  accounts  are  in  jeopardy. 


A    Million    Dollars    a    Mile 

At  the  April  meeting  of  the  Society  of  Terminal  En- 
gineers, .Mr,  George  W.  Kittredge.  Chief  Engineer  of 
the  New  York  Central  Railroad  read  a  paper  describing 
the  1  Iudson  River  Connecting  Railroad. 

This  new  line  or  cut-off  provide-  means  of  economical 
handling  of  all  through  freight,  and  such  other  traffic 
as  should  not  be  taken  into  the  city  of  Albany,  N.  Y*.,  thus 
choking  an  already  congested  "Bottle  Neck,"  across  the 
Hudson  by  bridge  about  twelve  miles  south  of  the  city 
on  easv  grade  lines  and  in  this  way,  facilitate  the  move- 
ment of  through  traffic,  relieve  present  and  provide  against 
future  congestion  at  Albany,  increase  operating  efficiency 
and  capacity  of  the  line  and  finally  keep  abreast  of  the 
times  in  modern  transportation  problems. 

This  wonderful  engineering  and  transportation  prob- 
lem was  first  proposed  in  1913  or  eleven  years  ago,  at 
which  time  the  estimated  cost  was  placed  at  about  $12,- 
000,000.00,  the  narrow  minded  people  who  can  most  al- 
wavs  be  depended  on  to  oppose  about  everything  a  railway 
company  may  present,  fought  against  it  in  the  courts, 
legislature,  etc.,  and  only  after  about  ten  years  of  ex- 
pensive litigation  are  they  now  about  to  offer  the  travel- 
ing public  and  shipper  the  advantages  of  this  greatly  im- 
proved facility,  but  instead  of  at  a  cost  of  about  $12,000,- 
000.00  it  will  cost  approximately  $25,000,000.00  and  as  the 
new  line  is  25  miles  in  length  the  cost  is  about :  One  Mil- 
lion Dollars  a  Mile. 

The  bridge  will  cost  about  $4 ,000,000  and  the  other  por- 
tions about  $21,000,000.00. 

The  New  Y'ork  Central  is  one  of  the  progressive  big 
railways  in  this  country  that  is  constantly  building  up  its 
physical  property  and  strengthening  its  financial  position 
as  well. 

During  the  past  eight  years  there  has  been  added  to 
property  investment  the  following : 

Taken  from  earnings '  $142,000,000 

Obtained  from  sale  of  securities.  .        198,000,000 


Increase  in  property  investment . .     $340,000,000 
Paid  to  share  holders $137,000,000 

It  will  be  seen  that  for  every  dollar  paid  share  holders 
from  earnings  that  more  than  one  dollar,  from  earnings, 
has  been  actually  ploughed  back  into  the  property,  which 
shows  that  the  questions  of:  (a)  Maintenance,  (b)  Better- 
ment, (c)  Development  and  a  strong  financial  position 
have  been  so  combined  and  worked  out,  as  to  insure  the 
present  and  future  prosperity  of  this  property  as  a  mod- 
ern, highly  developed  transportation  unit. 


Locomotive  Force  Feed  Lubrication 

Elsewhere  in  this  issue  is  published  an  article  on  loco- 
motive lubrication  by  W.  J.  Schlacks  which  reviews  the 
development  of  this  important  detail  of  locomotive  opera- 
tion and  maintenance  and  particularly  mechanical  or 
force  feed  lubrication. 

Lubrication  by  mechanical  means  has  long  been  suc- 
cessfully employed  in  the  industrial  and  marine  fields 
and  quite  generally  on  locomotives  abroad.  Force-feed 
lubricators  or  pumps  have  been  used  with  good  results 


in  this  country  for  a  number  of  years  and  there  are 
a  number  of  different  types  of  force-feed  pumps  in  use, 
but  on  the  majority  of  engines  the-  hydrostatic  cup  is 
still  employed 

hi  the  article  by  Mr.  Schlacks  he  points  out  the 
changes  in  locomotive  design  which  prompted  the  intro- 
duction of  force-feed  lubrication  for  valves  and  cylinders 
and  treats  with  special  emphasis  in  explanation  of  the 
problem    of    lubricating    superheated    steam    locomotives. 

If  the  results  which  the  author  mentions  as  to  in- 
creased life  of  cylinder  packing  rings  on  engines  using 
force-feed  lubrication  can  be  even  partially  secured, 
then  this  particular  development  in  locomotive  accessories 
has  made  for  a  higher  degree  of  efficiency  and  lower 
cost  of  locomotive  operation. 

Manv  of  the  points  brought  out  in  the  article  referred 
to  were  either  unknown,  or  given  little  thought  up  until 
a  few  years  ago.  and  we  are  confident  that  his  contribu- 
tion to  this  most  important  subject  will  prove  both  inter- 
esting and  valuable  to  our  readers. 


1897  Bills  Introduced  in  Legislatures  in  1923 

In  the  year  just  passed  there  were  1,897  bills  affecting 
the  railroads  introduced  in  the  legislature  of  43  states, 
according  to  a  special  report  issued  by  the  committee  on 
relations  of  railway  operation  to  legislation  of  the  Ameri- 
can Railway  Association.  Only  377  of  the  bills  were 
enacted  and  became  law. 

The  contents  of  the  bills  introduced  and  passed  provided 
for  laws  regulating  almost  every  phase  of  railway  opera- 
tion. 

One  bill  introduced  in  the  Minnesota  senate  required 
the  railroads  to  maintain  a  given  number  of  men  as  a  sec- 
tion crew  to  every  six  miles  of  track.  It  provided  for  a 
fine  of  not  less  than  $25  nor  more  than  $100  for  the 
violation  of  each  offense,  each  period  of  24  hours  con- 
stituting an  offense.    This  bill  failed  to  become  law. 

A  bill  introduced  in  the  Missouri  house  of  representa- 
tives required  all  freight  shipments  to  move  60  miles  per 
day.  This  bill  passed  the  house  but  was  defeated  in  the 
senate.  The  greatest  average  daily  movement  per  car 
ever  made  bv  the  railroads  as  a  whole  was  30.7  miles,  in 
October,  1923. 

In  Nebraska  a  bill  was  introduced  in  the  house  pro- 
viding that  no  railroad  should  maintain  a  curve  of  over 
two  degrees,  and  for  the  rectification  of  all  curves  within 
a  year  on  penalty  of  $500  for  each  delinquent  day.  This 
bill  was  postponed  indefinitely. 

In  the  Arizona  house  of  representatives  a  bill  was 
introduced  prohibiting  the  use  of  telephones  in  the  dis- 
patching and  handling  of  trains.  The  bill  was  defeated. 
The  effect  of  its  enactment  would  have  been  the  establish- 
ing of  many  more  telegraph  stations,  and  would  have, 
to  a  large  extent,  retarded  the  operation  of  all  classes  of 
trains,  especially  freight  trains.  A  similar  bill  was  intro- 
duced in  California  and  Texas. 

In  the  Iowa  senate  a  bill  was  introduced  limiting  the 
speed  of  passenger  trains.  The  bill  failed  to  pass.  If  it 
had  become  a  law  it  would  have  meant  that  on  the  main 
line  of  the  Chicago,  Rock  Island  &  Pacific  Ry.,  which 
passes  through  thirty  towns,  five  additional  hours  would 
have  been  added  to  the  time  required  for  trains  in  crossing 
the  state. 

In  the  Colorado  senate  a  bill  was  introduced  providing 
that  orders  for  cars  for  the  shipment  of  live  stock  must 
be  filed  within  five  days  of  receipt ;  also  that  where  40 
or  more  cars  of  live  stock  were  offered  for  shipment  no 
more  than  40  cars  should  be  hauled  on  any  one  train.  The 
bill  did  not  become  law. 


Locomotive  Valve  and  Cylinder  Lubrication 


By   W.   J.    Schlacks 


In  the  beginning"  of  locomotive  operation  the  valves  and 
cylinders  were  lubricated  with  chunks  of  tallow  put  into 
containers  called  ''tallow  pots*'  located  in  the  top  of  the 
steam  chest  covers.  When  cylinder  oil  was  first  intro- 
duced, it  was  put  into  similar  containers  in  the  same  lo- 
cation. It  was  difficult  to  control  the  amount  of  lubricant 
delivered,  so  that  it  was  a  case  of  either  "a  feast  or  a 
famine,"  in  that  at  times  entirely  too  much  lubricant  was 
fed  into  the  steam  until  the  supply  was  exhausted  after 
which  the  valves  and  cylinders  would  run  dry.  It  was 
a  very  uncertain  affair;  one  never  knew  when  starting- 
out  just  how  long  his  lubricant  would  last.  Oil  cups  with 
pipes  leading-  to  each  steam  chest  were  later  placed  in 
the  cab,  thus  ensuring  more  frequent  filling  and  avoiding 
the  necessity  of  the  enginemen's  risking  injury  in  filling 
the  tallow  pots  out  in  front  while  running. 

The  introduction  of  the  hydrostatic  lubricator  filled  a 
long  felt  want,  because  it  could  be  located  in  the  cab 
convenient  for  observation  by  the  engineer.  It  could  be 
regulated  to  feed  a  certain  number  drops  per  minute  that 
ensured  a  certain  consumption,  more  or  less  equally  di- 
vided, for  the  entire  trip.  It  held  its  position  as  a  stan- 
dard of  locomotive  equipment  for  over  fifty  years. 

With  the  advent  of  the  superheater  locomotive,  how- 
ever, came  demands  for  more  exacting  oil  deliver}-.  The 
increased  length  of  the  locomotives  with  the  increased 
height  of  the  point  of  oil  delivery  into  the  steam,  on  ac- 
count of  the  larger  drivers  and  cylinders  with  the  piston 
valve  above,  together  with  the  fact  that  the  lubricator  in 
the  cab  could  not  be  raised  to  give  the  same  incline  to  the 
oil  pipes  on  account  of  the  restricted  overhead  clearance, 
combined  to  put  the  hydrostatic  lubricator  at  a  disad- 
vantage as  a  regular  oil  delivering  instrument,  by  reduc- 
ing the  oil  pipe  pressure  at  the  point  of  injecting  the 
oil  into  the  steam,  thus  making  dependable  regular  de- 
livery into  the  steam,  against  a  full  open  throttle  pres- 
sure, impossible. 

The  constantly  increasing  number  of  devices  applied 
to  locomotives  for  reducing  the  cost  of  operation,  together 
with  the  constantly  increasing  number  of  signals  and 
automobile  road  crossings  that  he  must  whistle,  are  con- 
suming so  much  of  the  engineer's  time,  that  it  is  being 
found  increasingly  difficult  to  demand  his  attention  to 
frequently  regulate,  at  so  many  drops  per  minute,  the 
oil  fed  to  the  valves  and  cylinders,  so  as  to  deliver  a 
sufficient  amount,  and  not  too  much,  at  different  speeds 
and  cuts-off. 

The  more  recent  tendency  towards  longer  locomotive 
runs  to  increase  the  mileage  run  per  locomotive,  thus  re- 
ducing the  out-of-service  time  and  reducing  the  number 
of  locomotives  required  for  the  service,  has  intensified 
the  demand  for  an  automatic  oil  delivering  device  of  ca- 
pacity to  ensure  sufficient  lubrication  the  entire  distance 
without  depending  on  the  whims  of  the  different  en- 
gineers as  to  how  much  oil  is  required  to  properly  lubri- 
cate. 

An  automatic  oil  delivering  device  was  also  thought 
to  be  particularly  desirable  and  economical  on  switching 
locomotives  run  by  two  or  three  crews  in  the  twenty-four 
hours,  in  that  it  would  deliver  a  definite  quantity  of  oil 
only  when  the  locomotive  was  working,  so  that  one  crew 
could  not  blame  the  other  for  using  the  entire  twenty- 
four  hours  supply  in  eight  hours. 

The  task  set  out  to  accomplish  was  to  build  an  instru- 

•  ment  that  would  deliver  a  predetermined  amount  of  oil 

into  the  steam  every  revolution  of  the  drivers,  with  noth- 
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ing  to  turn  on  or  off  before  or  after  filling,  or  before 
after  running,  summer  or  winter  in  any  climate ;  in  oth 
words  one  that  was  absolutely  automatic  in  operation. 

The  Schlacks  Force  Feed  Lubricator 

The    Schlacks    force    feed   lubricator   is   attached   to 
bracket  on  the  back  head  of  either  valve  chamber. 

A  lever,  that  is  actuated  by  the  locomotive  valve  gea: 
works  a  ratchet  that  turns  a  cam  shaft. 

The  cam  is  made  so  as  to  impart  a  quick  suction  strol 
to  the  plungers   which  quickly  fills  the  pump  chambers 
with  oil  that  is  delivered  to  the  engine  in  a  series  of  suc- 
cessive short  return  strokes,  completing  the  cycle.. 

Tests  demonstrated  that,  notwithstanding  the  fact  that 
the  lubricator  .was  delivering  oil  into  the  pipes  at  prac- 
ically  every  revolution  of  the  drivers,  the  oil  was  not  be- 
ing delivered  into  the  steam  with  the  same  regularity. 

It  was  also  found  that  the  vacuum  formed  in  the  valves 
and  cylinders  while  drifting  and  by  the  reduction  in  cyl- 
inder casting  temperatures  when  standing  still,  would 
cause  more  oil  to  be  drawn  from  the  reservoir  than  the 
pumps  delivered. 

Considerable  difficulty  also  was  encountered  due  to 
condensation  passing  by  the  ordinary  terminal  check  valve 
and  gravitating-  to  the  bottom  of  the  oil  reservoir,  where 
the  pumps  would  take  it  up  and  deliver  the  water,  instead 
of  the  oil,  back  into  the  stream  ;  in  fact,  in  some  instances 
the  rapid  accumulation  of  the  water  in  the  oil  reservoir 
would  float  almost  all  of  the  oil  out;  being  displaced  by 
the  water. 

It  is  an  axiom  that  the  oil  pipe  pressure  at  the  delivery 
end  in  any  form  of  lubrication  must  be  in  excess  of  the 
steam  pressure  into  which  the  oil  is  to  be  injected. 

On  account  of  the  fluctuating  steam  pipe  pressures  in 
a  locomotive  (sometimes  running  with  full  throttle  and 
•  at  other  times  drifting),  it  was  early  realized  that  a  valve 
must  be  provided  at  the  delivery  end  of  each  oil  pipe  that 
would  maintain  a  constant  oil  pipe  pressure  in  excess  of 
the  maximum  working  steam  pressure,  to  avoid  the  en- 
gines running  dry  while  the  lubricator  pump  was  building 
up  an  oil  pipe  pressure  in  excess  of  the  steam  pipe  pres- 
sure. 

These  problems  were  solved  by  the  design  of  a  dia- 
phragm terminal  check  valve,  which  : — 

1.  "Maintains  a  constant  oil  pipe  pressure. 

2.  Will  not  let  condensation  gravitate  to  the  lubri- 
cator, and 

3.  Will  not  let  a  vacuum  draw  oil  out  of  the  pipe. 

In  other  words,  this  valve  permits  a  duplication  of  the 
lubricator  pump's  action  at  the  delivery  end  of  the  oil 
pipe,  irrespective  of  the  length  of  the  oil  pipe  or  the 
steam  pressure  fluctuations  into  which  the  oil  is  being 
forced,  and,  in  combination  with  the  quick  suction  stroke 
plungers,  ensures  an  injection  of  oil  into  the  steam  every 
revolution  of  the  drivers. 

Valve  and  Cylinder  Lubrication  of  Superheatec 
Locomotives 

The  hydrostatic  lubricator  oil  pipe  pressure  at  the  point 
of  delivery  into  the  steam  depends  on  the  boiler  steam 
pressure  in  the  lubricator  itself,  plus  the  water-pressure- 
head  between  the  lubricator  and  the  point  of  delivery  into 
the  steam  pipe.  The  difference  in  pressure  into  which 
the  oil  must  be  delivered  and  the  hydrostatic-lubricator- 
oil-pipe-pressure  at  the  point  of  delivery  on  modern  power 
is  reduced : 
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1.  By  reduced  difference  in  height  of  the  lubricator 
an<l  the  poinl  of  delivery  into  the  steam,  due  to  raising 
the  point  of  delivery  on  account  of  the-  increased  diame- 
ter of  cylinders  and  the  piston  valve  chamber  on  top,  and 
the  impossibility  of  increasing  the  height  of  the  lubri- 
cator on  account  of  the  limited  right  of  way  overhead 
clearance. 

2.  By  the  increased  oil  pipe  friction  due  to  its  in- 
creased length  account  of  the  greater  distance  from  the 
lubricator  in  the  cab  to  the  steam  pipe  of  the  steam. 

It  has  been  proved  that  better  cylinder  lubrication  can 
be  obtained  by  injecting  the  oil  a  sufficient  distance, 
twenty  or  more  inches,  above  the  valve  to  enable  the  oil 
to  mix  thoroughly  with  the  steam  before  it  reaches  the 
valve,  thus  insuring  a  smaller  proportion  of  oil  passing 
out  to  exhaust  by  leaking  valve  packing  rings.  If,  there- 
fore, the  point  of  delivery  into  the  steam  of  the  hydro- 
static lubricator  is  made  high  up  in  the  steam  pipe,  to 
get  the  benefit  oi  thoroughly  mixing  the  oil  in  all  the 
steam,  the  difference  in  height  from  the  point  of  delivery 
and  the  lubricator  itself  is  so  reduced  as  to  make  de- 
pendable, regular  delivery  impossible  on  long  continuous 
runs  with  a  fixed  throttle.  \nd.  again,  if  the  point  of 
delivery  into  the  steam  is  lowered  to  increase  the  oil  pipe 
pressure  by  increasing  the  difference  in  height  from  it  to 
the  lubricator,  the  oil  has  not  sufficient  time  to  thoroughly 
mix  with  all  the  steam. 

This  has  caused  resort  to  different  kinds  of  atomizing 
devices. 

The  reasons  for  adopting  the  force-feed  lubricator, 
aside  from  the  above  facts,  are: 

1.  It  eliminates  the  human  element. 

2.  It  relieves  the  engineman  of  the  duty  of  adjusting 
the  feeds,  which  permits  him  that  much  more  time  for 
looking  ahead. 

3.  It  permits  of  otficial  control  of  oil  consumption. 

4.  It  removes  one  more  item  from  the  alreadv  crowded 
cab. 

5.  It  contains  no  explosive  pressure. 

6.  It  can  be  more  readily  filled. 

7.  It  lends  itself  well  to  extended  locomotive  runs, 
which  have  been  recently  carried  to  limits,  especially  with 
the  oil  burning  locomotive,  heretofore  thought  impossible. 

8.  There  is  nothing  to  turn  on  or  off  before  or  after 
filling,  before  or  after  running,  summer  or  winter,  in  any 
climate. 

9.  With  ordinary  careful  handling,  cleaning  or  drain- 
ing oftener  than  when  the  engine  is  shopped  is  unneces- 
sary. 

10.  The  practically  unlimited  pressure  into  which  the 
force  feed  lubricator  can  inject  the  oil. 

1 1 .  The  reduction  of  carbon  incrustation  due  to  de- 
livering the  lubricant  only  when  the  locomotive  is  run- 
ning. 

12.  The  increase  in  miles  run  to  a  pint  of  oil  and  to 
a  set  of  valve  and  cylinder  packing  as  well  as  valve  stem 
and  piston  rod  packing. 

There  are  so  many  things  besides  the  lubricator  itself 
to  be  taken  in  consideration,  to  obtain  the  best  results  of 
valve  and  cylinder  lubrication  of  superheater  locomotives, 
that  I  believe  it  unwise  to  make  a  test  of  lubricator  with- 
out, at  the  same  time,  arriving  at  a  conclusion,  from  ex- 
haustive tests,  regarding  all  the  contributing  factors. 

The  lubricator  is  merely  a  lubricant  delivering  instru- 
ment, and  the  nest  is  the  one  that  will  most  consistently 
deliver  a  predetermined  quantity  of  the  best  lubricant  for 
the  purpose  into  the  steam,  every  revolution  of  the  drivers, 
through  the  greatest  variation  of  speeds  and  atmospheric 
temperatures,  for  the  longest  time,  with  the  least  atten- 
tion. 

Consistent  with  the  above  then,  the  best  lubricant  should 


be  determined  upon  and  used.  Thorough  investigation 
should  deu  rmine  the  best  place  to  inject  the  l>est  lubri- 
cant by  the  besl  lubricator. 

The  above  should  be  used  together  with  the  best  form 
and  material  of  valve  and  cylinder  packing  and  bushings 
made  to  accurate  dimensions  and  alignment.  It  is  im- 
possible to  lubricate  a  locomotive  whose  valve  and  cylin- 
der packing  will   not   pack. 

The  best  form  of  drifting  device  should  be  determined 
upon;  one  that  is  absolutely  automatic  that  will  not  pro- 
pel the  locomotive  and  contains  the  least  number  of  work- 
ing parts  requiring  attention.  Such  a  device  would  make 
relief  or  shifting  valves  unnecessary  and  even  undesirable 
and  would  permit  of  the  use  of  vacuum  closing  cylinder 
cocks.  Such  a  device  should  avoid  drawing  front  end 
cinders  and  gases  into  the  valves  and  cylinders  when 
drifting,  which  combined  with  excessive  oil  delivery,  when 
not  required,  is  the  cause  of  carbon  incrustation. 

Difficulty  in  lubricating  certain  locomotives  has  been 
experienced  until  it  was  discovered  that  the  gauge  cocks 


Illustrating    Movement    of    Oil    From    Reservoir    Into    Steam    Pipe    of 
Locomotive,    Schlacks    System    Force    Feed    Lubrication 

and  water  glasses  were  located  too  high  above  the  crown 
sheet  thus  causing  working  water  on  account  of  a  too 
restricted  steam  space. 

The  greatest  number  of  two  feeds  force  feed  lubri- 
cators in  use  are  bolted  to  a  one  inch  thick  wrought  iron 
bracket  which  is  attached  to  the  back  head  of  either  left 
or  right  valve  chamber  by  three  long  valve  head  studs. 

The  lubricator  lever  is  connected  to  a  driving  rod  which 
is  actuated  by  a  stud  connection  on  an  extension  of  the 
locomotive  valve  gear  combination  lever. 

The  oil  is  convex  eel  through  One-quarter  inch  by  three- 
eighths  inch  annealed  copper  tubes  from  the  lubricator  to' 
diaphragm  terminal  check  valves  located  as  high  as  pos- 
sible in  both  the  left  and  right  outside  steam  pipes.  The 
check  valves  are  set  to  maintain  oil  pipe  pressure  of  three 
hundred  pounds  per  square  inch. 

The  check  valves  are  screwed  into  steam  pipe  plugs, 
which  at  an  angle  of  30  degrees  from  the  horizontal,  Con- 
vey the  oil  to  the  center  line  of  the  steam  pipe. 

A  one-quarter  by  three-eighths  annealed  copper  tube 
run  against  the  boiler  under  the  lagging  from  an  inde- 
pendent connection  to  the  fountain  near  the  cab,  conveys 
steam  to  a  heater  chamber  under  the  lubricator  for  heating 
the  oil  in  the  reservoir.  This  heater  line  is  never  regu- 
lated. 

A  three-eighths  inch  black  iron  pipe  drains  the  heater 
chamber  into  the  cylinder  exhaust  channel,  or  into  the 
air  pump  exhaust. 
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Draining  into  the  cylinder  exhaust  channel,  obtains 
an  increase  of  temperature  from  an  increase  of  heating 
steam  pressure  when  the  radiation  is  increased  by  running. 
The  increase  of  heating  steam  pressure  being  due  to  the 
cylinder  exhaust  channel  resistance  when  running. 

The  length  of  the  lubricator  lever  and  the  travel  of  the 
pin  on  the  combination  lever  determine  the  amount  of  oil 
delivered  per  revolution  of  the  locomotive  drivers  and 
the  length  of  the  lever  is  such  as  to  ensure  sufficient  oil 
being  delivered  at  the  normal  running  cut-off. 

The  following  is  an  instance  demonstrating  the  ad- 
vantage of  elimiating  the  human  element : 

An  engineman  was  asked  by  an  observer  how  many 
drops  per  minute  he  set  the  hydrostatic  lubricator  to  de- 
liver. The  observer  counted  18  drops  per  minute,  while 
the  engineman  replied  "Four  drops  to  each  side." 

Sometime  later  the  observer  noticed  the  lubricator  had 
quit  feeding  entirely,  so  he  asked  the  engineman :  "How 
many  drops  is  it  feeding  now?"  When  the  engineman 
discovered  the  lubricator  was  empty  he  accused  the  ter- 
minal forces  of  not  having  filled  it.  This  divided  responsi- 
bility is  difficult  to  combat. 

Superheater  locomotives  equipped  with  force-feed  lu- 
bricators run  from  shopping  to  shopping  with  one  set  of 
cylinder  packing,  and  a  number  of  Mikado  locomotives 
were  overhauled  whose  cylinder  heads,  at  the  special  re- 
quest of  the  master  mechanic,  were  not  removed  because 
the  packing  had  not  been  changed  since  the  locomotives 
were  received  new,  and  they  wanted  to  know  how  much 
additional  mileage  could  be  run  with  the  same  set. 


Broken    Rails 


i  Two  reports  on  broken  rails  that  caused  derailments 
and  loss  of  life  have  been  recently  published  by  the  Bu- 
reau of  Safety.  In  one  the  derailed  train  was  a  freight 
train  whose  wreckage  was  struck  by  a  passenger  train. 
The  broken  rail  was  badly  shattered,  some  of  the  damage 
being  due  to  a  portion  of  the  train  running  over  it  after 
it  had  broken  and  before  derailment  occurred.  Twelve 
feet  in  length  of  the  rail  an  intermediate  section,  was  broken 
into  short  fragments.  Tbere  were  pieces  of  the  head, 
separated  into  halves,  and  detached  fragments  of  the  web 
and  base.  Xot  all  of  the  smaller  fragments  were  recov- 
ered. At  the  receiving  end  there  was  a  partially  split 
section,  4j4  feet  long;  at  the  leaving  end  an  intact  sec- 
tion l6!/2  feet  long. 

The  recovered  fragments,  from  the  intermediate  part 
of  the  length  of  the  rail,  showed  the  presence  of  a  longi- 
tudinal seam  at  the  center  of  the  head.  This  seam  con- 
stituted the  cause  of  its  failure.  Some  of  the  fragments 
showed  the  plane  of  rupture  had  traveled  easterly,  on 
others  it  had  traveled  in  the  opposite  direction.  The  in- 
cipient point  of  rupture,  longitudinally,  was  not  shown 
by  the  recovered  fragments,  but  was  located,  of  course, 
at  the  place  whence  the  plane  of  rupture  changed  direc- 
tions. Split  head  fractures  have  definite  origins  from 
which  they  extend  longitudinally.  Vertically  they  de- 
velop upward  and  downward  from  the  seams  at  which 
they  originate. 

The  longer  fragment  of  the  leaving  end  showed  no 
trace  of  the  split  head  fracture.  The  head  of  the  shorter 
fragment  was  partially  split.  The  plane  of  rupture  had 
deflected  and  was  approaching  the  gauge  side  of  the  head 
in  this  fragment.  It  terminated  in  the  section  covered 
by  the  splice  bars,  at  a  distance  of  three-eighths  inch  from 
the  side  of  the  head,  here  nearlv  separating  it  vertically. 

After  the  plane  of  rupture  had  deflected  from  its  course 
at  the  middle  of  the  head  it  passed  through  metal  micro- 
scopically sound.  Whether  the  rail  first  failed  abreast 
the  incipient  point  of  the  split  head  fracture  or  elsewhere 


along  its  length  the  recovered  fragments  were  insufficient 
to  indicate.  It  does  not  follow  necessarily  that  final  rup- 
ture of  the  rail  occurs  at  the  origin  of  the  split  head  itself. 

Describing  the  photographs  and  micrographs  repro- 
duced herewith  illustrating  this  rail  and  one  other,  each 
of  which  displayed  a  fracture  of  this  kind,  Figure  1 
shows  a  cross  section  of  the  halves  of  the  head  of  the 
rail  involved  in  the  present  accident  as  they  appeared 
after  polishing  and  etching  with  tincture  of  iodine.  Tbe 
web  and  base  of  the  rail  are  shown  in  outline. 

The  place  of  rupture,  in  vertical  direction,  had  its  ori- 
gin at  a  longitudinal  seam  at  the  center  of  the  head.    A 


Fig.  1. — Cross  section  of  head  of  rail  with  outlines  of  web  and  base, 
surface  polished  and  etched  with  tincture  of  iodine.  Fracture 
began  at  seam  at  the  center  of  the  head,  abreast  star  placed  on 
the   cut  for   identification. 

star  is  placed  on  the  cut  at  the  side  of  the  seam,  for 
identification 

Figure  2  shows  a  cross  section  of  the  rail  near  the  re- 
ceiving end,  as  it  appeared  after  polishing  and  etching 
with  tincture  of  iodine.  At  this  place  the  plane  of  rup- 
ture has  approached  within  three-eighths  inch  of  the 
gauge  side  of  the  head. 

Pronounced  markings  appeared  on  this  iodine  etched 
cross  section ;  darkened  areas,  dots,  and  dashes.  Each 
mark  has  some  significance  but  for  the  most  part  they 
would  hardly  exert  an  appreciable  influence  in  promoting 
rupture  of  a  rail,  the  gravity  of  their  presence  depending 
upon  their  position  and  size. 

The  dark  zones  bordering  upon  the  edges  of  the  split 
head  plane  of  the  rupture  are  without  significance  in  re- 
spect to  the  development  of  the  fracture.  The  illustra- 
tion shows  how  an  erroneous  aspect  may  be  given  a  por- 
tion of  the  etched  surface  through  the  presence  of  some 
foreign  substance.  The  metal  in  the  opposite  halves  of 
the  head  was  substantially  alike  in  structural  appearance. 
In  general,  rails  are  remarkable  for  their  symmetry  of 
appearance  on  opposite  sides  of  a  vertical  center  line. 

The  markings  on  the  cross  section  of  the  rail  shown  by 
Figure  2  were  microscopically  examined  in  three  places. 
Near  the  center  of  the  head  a  darkened  spot  was  dis- 
played, occupying  a  place  near  the  element  on  which  the 
seam  causing  the  split  head  was  located.     This  spot,  to- 
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ward  which  an  arrow  points  on  the  cut,  was  photographed 
oversize  and  enlarged  to  8  diameters  appearing  as  shown 
by  Figure  3.  These  inclusions  would  be  expected  to  im- 
pair the  strength  of  the  metal  in  its  resistance  of  lateral 


Fig.  2. — Cross  section  of  rail  near  receiving  end.  Split  head  frac- 
ture had  approached  within  three-eighths  inch  of  gauge  side  of 
the  head.  Surface  polished  and  etched  with  tincture  of  iodine. 
Dark    borders  of   fracture    not  significant. 

strains,  and  lead  to  the  formation  of  a  split  head  frac- 
ture. 

The  examination  was  next  directed  to  some  dark  lines 
near  the  upper  surface  of  one  of  the  flanges,  marked  for 
identification   with   an   arrow,    on    Figure   2.     An   inter- 


Fig.   3. — Photomicrograph    of  darkened   spot   near  center   of   head    of 
rail.      Transverse   section,    100   diameters   magnification 

rupted  line  of  minute  slag  inclusions  was  the  character- 
istic feature  of  this  streak  in  the  metal. 

It  is  believed  that  the  slag  streak  in  the  head  was  re- 
sponsible for  the  accident,  and  the  examination  of  these 
spots  furnish  an  illustration  believed  to  represent  a  struc- 


tural condition  adequate  to  cause  the  development  of  a 
split  head,  provided  it  was  located  in  the  critical  zone  in 
the  head.  In  the  base  it  was  not  situated  in  a  danger  zone 
ind  its  presence  there  can  be  ignored. 

The  last  remark  brings  to  notice  the  feature  that  struc- 
tural conditions  to  be  menacing  must  occupy  certain 
definite  danger  zones  in  the  cross  section  of  the  rail,  and 
that  vulnerability  is  found  in  certain  localities  with  which 
the  intensity  of  wheel  pressures  bear  a  definite  relation. 

It  is  believed  that  seams,  such  as  these,  if  present  in 
the  head,  critically  located  and  oriented,  would  lead  to 
the  development  of  split  head  fracture.  Split  head  frac- 
tures indicate  that  the  effects  of  wheel  pressures  pene- 
trate to  the  centers  of  the  heads  of  rails.  Evidence  of  such 
penetration  is  also  furnished  from  other  sources.  It  is 
not  believed  a  chance  occurrence  that  a  seam  in  the  cen- 
ter of  the  head  is  situated  in  a  plane  of  rupture  orig- 
inating elsewhere :  the  seam  is  held  to  be  the  cause,  rup- 
ture originating  at  its  locus. 

Without  taking  up  the  question  of  eliminating  streaks, 
or  entering  upon  a  discussion  whether  they  can  be  elim- 
inated, it  may  be  remarked  that  it  is  important  to  ascribe 
the  formation  of  split  head  fractures,  as  well  as  all  other 
types  of  fractures,  to  their  proper  causes.  Frroneous  ex- 
planations of  those  inadvertently  ascribed  to  irrelevant 
conditions  stand  in  the  way  of  reaching  corrective  meas- 
ures if  they  are  attainable. 

Possibly  the  matter  of  segregation  has  been  given  a 
greater  prominence  with  respect  to  certain  types  of  frac- 
tures than  is  justifiable.  A  rail  of  unusual  degree  of 
segregation  was  examined  in  connection  with  the  acci- 
dent under  consideration.  Its  carbon  content  in  the  head 
was  0.85;  in  the  web  1.33.  This  rail,  130  pounds  weight 
per  yard,  displayed  a  split  head  fracture.  The  cause  of 
the  fracture  was  a  longitudinal  seam  located  near  the 
center  of  the  head.  The  fractured  surface  presented  an 
appearance  common  to  split  head  fractures,  and  identical 
to  that  of  the  100-pound  rail  involved  in  the  present  acci- 
dent. 

Objections  to  segregated  metal  would  be  valid  if  segre- 
gation was  proven  to  present  an  unfavorable  relation  to 
the  type  of  fracture  under  consideration.  This  130-pound, 
rail  segregation  was  apparently  beneficial  in  its  results 
rather  than  detrimental.  Its  presence  probably  saved  the 
outer  half  of  the  head  from  being  detached  from  the  web; 
possibly  averting  a  derailment. 

Segregated  metal  occupies  the  same  place  in  the  cross 
section  of  the  rail  as  a  pipe.  A  pipe  results  from  a  cool- 
ing cavity  in  the  ingot  from  which  the  rail  is  rolled. 
Seams  result  from  slag  inclusions.  There  is  no  necessary 
relation  between  these  two  phenomena.  It  has  not  come 
to  notice  that  either  piping  or  segregation  has  been  a  con- 
tributorv  cause  in  split  head  fractures.  Each  is  a  distinct 
tvpe  of  rupture  resulting  from  different  antecendent  con- 
ditions. Split  head  rails  are  of  frequent  occurrence. 
Failures  from  piping  are  seldom  witnessed,  notwithstand- 
ing which  split  head  rails,  in  many  quarters,  continue  to 
be  called  piped  rails,  a  misleading  misnomer. 

There  is  a  tendency  to  underestimate  the  gravity  of 
split  head  rails,  due  to  the  circumstance  that  detection  is 
possible  at  certain  stages  in  their  development.  The  ra- 
tio between  width  and  depth  of  fracture  is  so  unfavora- 
ble, however,  that  difficulty  is  presented  in  the  early  de- 
tection of  split  head  rails.  The  minor  and  not  the  major 
dimension  of  rupture  only  afford  the  means  of  detection. 

It  is  conceivable  that  cooling  strains  may  play  a  part 
in  the  formation  of  split  head  fractures.  They  appear 
the  dominating  if  not  the  sole  cause  of  the  formation  of 
shattered  zones  in  the  heads  and  bases  of  rails.  Cooling 
strains  mav  concentrate  upon  planes  of  structural  weak- 
ness, such  as  slag  inclusions  and  originate  incipient  nuclei 
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of  subsequent  fractures.  Accelerated  rate  of  cooling  has 
such  an  influence,  and  possibly  size  of  head  of  rail  modi- 
fies thermal  effects. 

As  to  corrective  measures,  a  certain  degree  of  control 
is  probably  at  the  command  of  the  steel  maker,  in  respect 
to  the  amount  of  entrained  slag.  The  aggregation  and 
location  of  acicular  groups  do  not  appear  controllable  fea- 
tures. Flattened  inclusions  of  extreme  width  occupy  cer- 
tain parts  in  the  cross  section  of  the  rail,  incident  to  the 
contour  of  its  outline;  notably  in  the  web  and  upper  side 
of  the  flanges.  Roll  design  must  be  adapted  to  meet  the 
demand  for  rails  of  given  shapes,  and  such  influence  on 
the  disposition  of  the  inclusions  is  unavoidable.  Flat- 
tened inclusions  in  the  central  part  of  the  head,  vertically 
oriented,  are  without  doubt  menacing.  It  is  not  apparent 
how  to  control  the  shape  of  inclusions  in  this  part  of  the 
rail.  The  elimination  of  all  inclusions  would  remove 
those  from  the  danger  zone  as  well  as  other  parts  of  the 
cross  section.  Greater  freedom  from  inclusions  would 
mitigate  the  situation   in  respect  to  split  head  fractures. 

It  does  not  follow  that  escape  from  one  type  of  frac- 
ture will  not  involve  an  accentuation  of  troubles  in  some 
other  direction.  One  fact  is  conspicuous;  rails  are  over- 
strained members.  Such  has  been  the  case  in  some  de- 
gree from  the  very  start  of  carrying  loads  on  wheels. 
A  railroad  track  is  not  a  permanent  structure,  in  an  en- 
gineering sense.  Local  ovestraining  of  the  metal  adja- 
cent to  the  running  surface  has  always  been  the  case. 
It  can  best  be  endured  when  the  volume  of  affected  metal 
is  of  moderate  extent. 

In  conclusion,  the  failure  of  the  rail  involved  in  the 
present  accident  was  due  to  a  split  head  fracture.  The 
origin  and  cause  of  the  fracture  was  a  longitudinal  seam 
located  near  the  center  of  the  head.  The  fracture  devel- 
oped vertically,  splitting  the  head  into  halves  and  ex- 
tended lengthwise  the  rail  nearly  half  its  length.  In  its 
course  it  followed  the  seam  in  "the  head  for  the  greater 
part  of  its  length,  but  deflected  toward  the  gauge  side 
as  it  approached  the  receiving  end.  In  the  latter  part  of 
its  course  the  plane  of  rupture  passed  through  metal 
macroscopically  sound. 

Split  head  rails,  at  times,  admit  of  detection.  A  dark 
streak  along  the  middle  of  the  running  surface  is  an  ac- 
cepted manifestation  of  a  split  head.  Lateral  expansion 
of  the  head  is  slight  in  amount  compared  with  the  verti- 
cal depth  of  the  fracture  and  therefore  affords  a  some- 
what precarious  warning  of  the  extent  of  the  fracture. 
Its  inadequacy  as  a  reliable  index  of  the  gravity  of  the 
case  is  probably  the  reason  for  the  occurrence  of  accidents 
arising  from  this  cause  rather  than  disregard  or  neglect 
of  the  indications. 

The  second  accident  occurred  on  a  curve  of  between 
4°  and  5°  under  a  passenger  train  running  at  a  speed 
of  between  35  and  40  miles  an  hour.  The  rail  was  of 
90-lb.  section,  was  worn  as  shown  by  the  illustration 
Fig.  4  and  was  located  on  the  high  side  of  the  curve. 

The  fracture  was  one  of  tension  having  its  origin  at 
the  lower  corner  of  the  head  on  the  gauge  side  of  the 
rail.  This  circumstance  indicated  that  a  centrifugal  force, 
or  outward  nosing  of  the  engine  was  the  immediate  cause 
of  the  fracture,  and  since  the  derailed  wheels  passed 
through  the  opening  in  the  track  without  striking  the 
facing  end  of  the  short  fragment  that  the  train  was  not 
running  at  a  high  rate  of  speed. 

The  fractured  surfaces  showed  no  defect  in  the  steel, 
nor  was  it  a  fracture  of  a  progressive  type.  Rupture  be- 
gan at  the  lower  corner  of  the  flange-worn  side  of  the 
head  where  the  metal  had  been  embrittled  by  the  action  of 
the  flanges  of  the  wheels. 

But  physical  and  chemical  tests  made  of  the  rail  showed 
it  to  be  sound  and  of  good  quality. 

Flange  wear  was  shown  incident  to  its  position  as  a 


high  rail  on  a  curve  but  not  of  unusual  amount.  All 
parts  of  the  periphery  of  the  head,  exposed  to  contact 
with  the  treads  and  flanges  of  wheels  are  modified  in 
structure,  strength,  and  ductility.  Different  effects,  how- 
ever, are  experienced  at  different  parts  of  the  running 
surface.  At  the  outer  part  of  the  head  the  metal  is 
crowded  outward,  laterally.  Medium  metal  is  flattened. 
Lateral  flow  occurs  on  the  gauge  side  half  of  the  head, 
arrested  somewhat  by  the  fillets  of  the  wheels.  The 
flanges  of  the  wheels  cause  flow  and  shearing  of  the 
metal  down  the  gauge  side. 

A  profound  disturbance  of  the  metal  in  the  top  of  the 
head  of  the  rail  results  from  the  action  of  the  wheels.  It 
is  important  that  this  fact  be  recognized,  since  it  consti- 


Fig.  4. — Fractured  surface  of  leaving  end  of  long  fragment  of  rail. 
Origin  of  fracture  at  lower  corner  of  the  head  gauge  side  at 
point    indicated    by    a    star. 

tutes  the  crux  of  the  rail  problem.  The  manner  of  fail- 
ure of  rails  leads  to  this  conclusion. 

Since  the  origin  of  rupture  was  on  the  gauge  side  of 
the  head,  it  signifies  that  that  part  of  the  rail  was  ex- 
posed to  a  strain  of  tension  at  the  time  of  rupture.  The 
gauge  side  of  the  head  is  not  ordinarily  put  into  a  high 
state  of  tension.  Lender  vertical  loads  it  is  in  compres- 
sion. The  presence  of  a  horizontal  force  is  needed  to 
account  for  such  a  rupture  as  witnessed  on  this  occasion. 
The  nosing  of  engines  causes  strains  of  this  kind  and 
furnishes  the  most  plausible  explanation  of  the  fracture, 
the  section  of  the  rail  in  front  of  the  engine  being  the 
part  put  into  a  state  of  tension. 

On  tangent  track  irregularities  in  alignment  have  been 
responsible  for  fractures  of  this  kind.  The  embrittled 
state  of  the  surface  metal  and  the  relatively  small  section 
modulus  of  the  rail  in  lateral  direction,  each  facilitate 
rupture  in  a  sidewise  direction.  Excess  speed  was  not  a 
factor  in  this  case. 

Considering  the  part  of  the  rail  embraced  by  the  splice 
bars  as  a  fixed  end  and  the  receiving  end  of  the  rail  as 
the  long  arm  of  a  lever,  then  the  application  of  a  suffi- 
cient outward  thrust  on  the  long  arm  would  rupture  the 
rail.  It  is  believed  that  this  rail  was  ruptured  in  sub- 
stantially the  manner  just  described. 


Shop  Kinks 


Some    Handy    Devices    in    Use    on    the    Erie    Railroad 


Device  for  Angular  Drilling 

The  hand  ratchet  drill  can  be  set  up  and  worked  in 
very  close  quarters,  but  where  power  is  to  be  used 
for  driving  the  drill  there  must  be  room  for  the  motor 
unless  ;i  flexible  shaft  is  used. 

In  order  to  meet  this  requirement  of  securing  room  for 
the  motor,  where  there  is  no  space  for  it  in  line  with  the 
hole  to  be  drilled,  various  designs  of  angular  drills  have 
been  developed. 

The  one  that  is  shown  here  was  designed  and  is  in  use 
in  tlu  Meadville  shops,  and  possesses  the  two-fold  ad- 
vantage of  strength  and  lightness.  Its  general  shape  is 
shown  by  the  engraving  of  the  assembly.  It  is  built  up 
of  steel  tubing  with  all  joints  brazed.     The  frame  sides 


A  arc  of  1   5/16  steel  tubing 


in.  thick.     The  tubing 
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Assembly    of    Device    for    Angular    Drilling 

at  B  and  C  which  serves  as  carriers  for  the  spindles  has 
an  outside  diameter  of  15^  in.  and  is  l/$  in.  thick.  The 
back  ends  of  the  side  frames  are  stayed  and  held  together 
by  a  flat  steel  clamp  of  1  ]/2  in.  by  }i  in.  metal  that  is 
given  a  quarter  turn  between  the  points  of  attachment, 
for  stiffness,  as  this  is  held  in  place  by  a  }i  in.  set  screw 
in  each  frame. 

The  central  tubing  C  which  carries  the  main  driving 
shaft  is  hushed  at  each  end  with  brass  bushings  which 
serve  as  bearings  for  that  shaft.  At  the  back  end  this 
hushing  is  1  in.  long  and  lies  wholly  within  the  tubing. 
At  the  front  or  working  end  it  is  2  in.  long  and  projects 
y2  in.  beyond  the  end  of  the  tubing.  These  bushings 
are  bored  for  a  H  in.  diameter  driving  shaft.  This  shaft 
has  a  keyway  cut  at  one  end  to  receive  and  drive  the 
beveled  pinion  D.  which  serves  as  a  collar  for  the  shaft. 
At  the  other  end  it  carries  a  collar  j?l  in.  thick  and  \]/2 
in.  in  diameter,  and  back  of  this  it  terminates  in  a  No.  2 
Morse  taper  shank  that  is  5  3/16  in.  long  that  enters  the 
socket  of  the  motor.  The  beveled  pinion  D  has  a  maxi- 
mum pitch  diameter  of  2V»  in.  and  is  cut  with  20  teeth. 
The  gear  on  the  drill  spindle  is  3  3/16  in.  at  the  maxi- 
mum pitch  diameter  and  is  cut  with  30  teeth. 

The  overall  length  of  the  two  drill  spindle  tubes  B  is 
8J-4  in.  The  nut  for  the  feed  screw  is  a  steel  bushing 
IV2  in.  long  that  is  pressed  and  brazed  in  the  upper  tube, 
and  it  is  cut  for  the  H  in  feed  screw  with  10  threads  to 
the  inch.  At  the  lower  end  of  the  upper  tube  there  is  a 
brass  bushing  1H  in.  long  that  is  bored  out  to  1  1/16  in. 
in  diameter  to  serve  as  a  bearing  for  the  drill  spindle. 
This  spindle  has  a  pocket  at  its  upper  end  to  receive  the 
end  of  the  feed  screw,  and  at  the  lower  end  it  is  bored 
out  with  a  socket  to  receive  a  No.  2  Morse  taper  shank 
drill. 


The  lower  tube,  which  is  2-'j  in.  long  carries  a  brass 
hushing  for  its  whole  length;  this  bushing  serving  as  the 
hearing  for  the    spindle. 

The  thrust  is  taken  by  a  collar  F  which  is  held  by  two 
set   screws. 

It    will   he   seen    that,  as   the    feed    screw    is   hacked   out 


Details   of    Device    for   Angular    Drilling 

of  its  nut  against  an  old  man  or  other  backing,  that  the 
whole  frame  is  moved  ahead  with  the  drill,  and  that  a 
hole  about  ll/2  in.  deep  can  be  drilled. 

Furnace  and  Oil  Burner  for  Welding  Frames 

It  is,  perhaps,  to  go  back  to  prehistoric  times  to  speak 
of  oil  burning  for  welding  purposes  in  these  days  of  rapid 
autogenous  work.  But  there  may  be  places  still  that  have 
no  thermit  or  oxy-acetylene  or  electric  welders,  but  where 
an  air  supply,  a  few  fire  brick  and  some  wrought  iron 
pipe  are  available :  and,  for  such  places  the  simple  fur- 
nace and  oil  burner  developed  at  Meadville  may  be,  at 
least,  suggestive. 

The  frame,  after  being  properly  prepared  has  a  plain 
firebrick  furnace  built  up  about  it.  There  is  just  space 
about  it  for  the  insertion  of  the  burner,  that  is  there  is 
an  opening  of  2  in.  on  all  sides  as  indicated.  Then 
when  the  welding  is  being  done  the  bricks  A  are  to  be 
removed. 

The  burner  is  made  of  short  lengths  of  pipe  varying 
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Furnace    for    Welding    Engine    Frames 

from  J4   in.  to  V\  in.  in  diameter,  with  a  base  made  of 
an  ordinary  ?4  in.  tee  with  a  y2  in.  side  opening. 

A  1/2  in.  pipe  coming  into  this  side  opening  is  the  air 
pipe.  At  the  right  the  opening  in  the  tee  is  reduced  to 
take  the  %  in.  oil  pipe,  and  this,  in  turn  is  reduced,  in- 
side the  tee  to  take  a  J4  in.  oil  discharge  pipe.    The  end 
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of  this  oil  pipe  is  covered  with  a  cap  in  the  sides  of  which 
six  holes  each  1/16  in.  in  diameter  are  drilled. 

Outside  of  this  small  pipe  a  Y\  in.  pipe  is  screwed  into 
the  left  hand  side  of  the  tee  and  this  is  closed,  at  the  end, 
hy  a  cap  in  which  a  hole  %  in.  in  diameter  is  drilled. 

Air  under  a  pressure  of  80  lbs.  per  sq.  in.  is  used,  and 


Oil    Burner  for   Heating    Engine    Frames 

the  oil  is  forced  in  under  a  pressure  of  15  lbs.  per  sq.  in. 
The  oil  is  thus  injected  sideways  into  the  stream  of  air 
near  the  outlet  of  the  burner  and  is  so  caught  up  by  it 
that  it  is  completely  atomized  and  the  mixture  of  oil  and 
air  issuing  from  the  l/%  in.  hole  in  the  cap  of  the  Y\  in. 
air  pipe  is  a  highly  inflammable  mixture  and  burns  with 
an  almost  complete  combustion. 

Reamers  for  Injector  Coupling 

A  handy  hand  reamer  for  reaming  injector  couplings 
is  here  shown.  These  are,  of  course,  to  be  ground  after- 
wards to  a  steam  fit,  but  if  they  become  worn  or  cut  they 
may  need  just  the  little  touching  with  a  reamer  that  this 
tool  will  give  them. 

There  are  two  reamers  in  the  set,  one  convex  for  the 
pipe  connection  and  one  concave  for  the  injector  seat. 
An  assembly  of  each  is  shown  in  Figs.  1  and  2  respec- 
tively. 

In  Fisr.  1  there  is  a  stem  A  which  is  used  for  all  sizes 


FIG.  /• 


FIG-  2 

Convex    and    Concave    Reamers   for    Injector    Couplings 

of  reamers.  The  reamer  itself  is  shown  at  B  and  also 
in  detail  separately  as  are  the  other  parts.  The  nut  C  is 
the  same  nut  as  that  belonging  to  the  coupling  upon  which 
the  reamer  is  to  be  used.  The  method  of  operation  is 
apparent.  The  nut  is  slipped  over  the  reamer  and  screwed 
on  to  the  coupling  far  enough  to  hold  the  reamer  in 
place,  and  the  latter  is  then  turned  by  a  wrench  on  the 
square  end  of  the  stem  A. 


With  the  concave  reamer  the  nut  C  is  slipped  in  place 
and  the  reamer  D  is  screwed  into  it  until  its  face  has  a 
bearing  against  the  ball  face  of  the  coupling.  It  is  then 
locked  in  that  position  by  the  lock  nut  F  which  is  screwed 
over  the  thread  cut  on  the  outside  of  the  reamer.  This 
last  is,  of  course,  the  same  both  in  diameter  and  pitch  as 
that  on  the  injector  and  coupling.  The  check  nut  is  made 
from  one  of  the  regular  coupling  nuts  C  by  turning  off 
*4  in.  of  the  face  at  X.  This  cuts  away  the  overhanging 
lip  of  the  nut  and  leaves  it  of  the  straight  through  type. 
And  it  is  the  number  and  diameter  of  the  threads  on  the 
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Details    of    injector    Coupling     Reamers 

coupling  nut  that  determines  the  size  of  reamer  that  is 
to  be  used. 

There  are  four  sizes  of  these  reamers  in  use,  the  varia- 
ble dimensions  of  which  are  indicated  in  the  following 
table : 

No.                     a                  b       No.  Flutes  No.  Threads 

1    2^  in.  2H  in.           23  10  per  in. 

2 23,4  in.  2i/&  in.          25  14  per  in. 

3   2  11/16  in.  2%  in.          23  10  per  in. 

4   2ji  in.  23/s  in.           27  10  per  in. 

The  greatest  depth  of  flute  is  }i  in.  and  the  standard 
radius  of  curvature  of  the  cutting  edge  of  all  reamers 
is  2}i  in. 

Sanitary   Drinking  Fountain 

The  sanitary  drinking  fountain  is  one  of  the  innova- 
tions of  recent  years  and  those  who  are  responsible  for 
the  establishment  and  maintenance  of  public  drinking 
places  are  obliged,  in  some  states  to  install  either  a  san- 
itary fountain  or  furnish  individual  drinking  cups.  For 
shop  purposes  the  fountain  is  the  alternative  almost  uni- 
versale adopted.  The  one  illustrated  was  designed  at 
the  Susquehanna  shops  and  is  of  exceedingly  simple  con- 
struction.    There  is  the4jasin  A  connected  at  the  bottom 
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with  the  waste.  This  basin  is  9l/2  in.  in  diameter  at  the 
top  and  534  in.  deep.  The  water  pipe  is  of  ordinary 
V2  in.  iron  pipe  bent  into  U-shape  and  threaded  for  the 
usual  pipe  connection  /•'. 

The  drinking  cup  is  2  11/16  in.  in  diameter  on  the  in- 
side and  3  1/16  on  the  outside,  with  the  other  dimensions 
as  shown  in  the  detail.  Its  nipple  at  the  bottom  is 
threaded  both  on  the  inside  and  outside.  The  outside 
thread  takes  the  '  3  in.  connection  with  the  water  pipe 
and  into  the  inside  thread  there  is  screwed  a  Y\  in.  cop- 
per pipe  8  in    Ions;  and  closed  in  at  the  bottom  leaving  a 


Sanitary    Drinking    Fountain 


Pneumatic  Flange  Lubricator 

The  size  and  weight  of  practically  all  rolling  stock  on 
railroads  having  increased  greatly  in  recent  years,  has 
resulted  in  unusual  stress  and  wear  upon  the  wheel 
flanges  and  rails,  which  naturally  bear  the  brunt  of  all 
additional  poundage.  Sharp  worn  flanges  and  as  a  conse- 
quence broken  flanges  spell  possible  derailments  and  dis- 
astrous wrecks,  and  involve  the  expense  of  turning  or 
replacing  tires,  and  the  loss  of  earning  power  of  the  equip- 
ment while  repairs  are  being  made.  It  has  been  apparent 
for  some  time  that  some  form  of  device  for  properly  lubri- 
cating the  frictional  surfaces  between  wheel  flanges  and 
rails  should  be  provided.  The  proper  means  of  adminis- 
tering oil  to  a  revolving  wheel  flange  has  occupied  the  at- 
tention of  many  mechanical  experts  for  years,  and  it  has 
been  determined  that  where  flange  lubrication  is  properly 
carried  out  the  life  of  wheels  and  rails  have  been  ma- 
terially extended. 

As  a  safety  measure  in  railroad  operation,  the  flanges 
of  locomotive  and  car  wheels  are  vital  factors.  When  con- 
sideration is  given  to  the  heavy  power,  the  high  speed  and 
many  sharp  curves,  the  wonder  is  how  small  flanges  will 
keep  the  locomotives  and  cars  on  the  track.  In  many 
places  the  statement  has  been  made  that  the  locomotive  and 
cars  tried  to  take  a  short-cut  across  a  curve,  instead  of 
following  the  track,  whereas  with  flange  lubrication  this  is 
not  heard,  for  the  reason  that  with  a  small  amount  of  oil 
applied  to  the  flanges  or  inside  head  of  rails,  the  hazard 
of  derailments  is  materially  reduced. 

A  newlv  devised  scheme  for  effecting  the  lubrication  of 


hole  of  a  diameter  suited  to  the  pressure  carried  in  the 
water  pipe. 

A  valve,  not  shown  may  be  placed  in  the  water  main 
and  either  left  open  for  a  continuous  flow  of  water  or 
opened  and  closed  for  each  individual  drinker. 

Messenger  Box 

The  Meadville  shops  of  the  Erie  Railroad  make  use  of 
a  simple  messenger  box  in  which  is  coming  and  outgoing 
mail.  It  is  a  light  box  made  of  wood  Y%  in.  thick  and  is 
divided  into  two  compartments.  In  the  front  of  each 
there  is  a  3j^  in.  by  Al/>  in.  pane  of  glass  so  that  the  con- 
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Details   of    Messenger    Box 


tents  or  lack  of  contents  can  be  seen  from  the  outside. 
There  is  one  hinged  cover  at  the  top  which  extends  the 
whole  length  of  the  box.  which  may  be  raised  for  the  in- 
sertion or  removal  of  the  contents.  The  whole  box  is 
but  9l/2  in.  high  and  10  in.  wide,  and  can  be  fastened  to 
the  wall,  the  side  of  a  desk  or  any  convenient  place. 


Section    Through    Hoofer    Locomotive    Flange    Lubricator 

wheel  flanges  of  locomotives  and  cars  has  been  worked 
out  by  the  Hoofer  Mfg.  Co.,  of  Chicago,  111.,  the  device 
being  applied  on  the  locomotives  of  the  Indiana  Harbor 
Belt  R.  R.  and  the  Chicago  Junction  R.  R.,  where  it  has 
been  adopted  as  standard  for  all  power.  In  this  flange 
oiler  a  device  has  been  perfected  whereby  measured 
amounts  of  oil  are  fed  to  the  wearing  surface  of  the 
flanges,  by  air  pressure,  at  regular  distances  traveled. 
The  oil  is  not  sprayed  upon  the  flanges,  but  it  is  gradually 
released  from  the  oil  shoes  by  an  exceedingly  small  amount 
of  air,  which  is  vented  through  the  oil  pipes  and  acts  as  a 
preventive  against  stoppage  in  the  oil  shoes,  assuring 
positive  delivery  of  oil  to  the  wheel  flanges  at  regular  in- 
tervals. 

Air  pressure  for  the  operation  of  the  pneumatic  flange 


156 


RAILWAY     AND     LOCOMOTIVE     ENGINEERING 


May,  1924 


oiler  is  obtained  through  a  pipe  which  has  its  source  in 
the  cab  of  the  locomotive,  where  it  is  comparatively  free 
from  condensation.  A  ratchet  type  air  control  valve  is 
installed  in  this  air  line  at  a  point  where  its  control  lever 
may  be  connected  to  the  reciprocal  movement  of  the  radius 
bar  or  valve  stem  of  the  locomotive.  This  ratchet  type 
air  control  is  so  designed  that  its  opens  and  closes  the  air 
pressure  supply  to  the  lubricator  once  every  hundred  revo- 
lutions of  the  driving  wheels,  at  these  intervals  the  air 
pressure  forces  the  discharge  pistons  downward  into  their 
respective  oil  cylinders  at  the  bottom  of  the  lubricator, 
which  forces  a  measured  amount  of  oil  from  the  lubricator, 
and  at  the  same  time  causes  a  vent  of  air  to  flow  through 
the  discharge  pistons,  which  carries  the  oil  through  the  oil 
pipes  and  the  oil  shoes  to  the  flanges.  When  the  air  pres- 
sure is  again  cut  off  by  the  air  control  valve,  the  piston 
springs  convoluted  about  the  discharge  pistons,  return 
them  to  their  initial  positions  preparatory  to  their  next 
lubricating  operation.  The  amount  of  oil  discharged  at 
each  interval  may  be  regulated  for  each  wheel  separately. 
The  oil  cylinders  located  at  the  bottom  of  the  lubricator 
are  provided  with  cylinders  of  various  depths,  and  are  in- 
terchangeable, whereby  one  of  the  proper  capacity  may 
substitute  for  another  to  meet  the  requirements. 

This  class  of  lubricating  system  does  not  depend  upon 
any  care  or  attention  on  the  part  of  the  engine  crew,  as 
there  are  no  valves  to  be  manipulated  either  before  or  after 
the  trip.  In  a  sense  of  common  expression  the  device  is 
fool-proof,  as  it  functions  only  when  the  locomotive  is  in 
service,  and  stops  when  the  locomotive  is  at  rest. 

The  pneumatic  venting  feature  provides  a  circulation 
of  warm  air  through  the  oil  pipes  and  oil  shoes,  which 
tends  to  raise  the  temperature  of  the  oil  in  cold  weather, 
and  accounts  for  the  success  of  this  device  in  cold  weather 
in  the  winter  months  as  well  as  in  summer. 

Proper  distribution  of  oil  is  most  essential  to  successful 
flange  lubrication,  and  the  oil  shoes  shown  in  figure  2 
have  been  especially  designed  for  this  purpose,  the  outlet 
passage  for  the  oil  is  constantly  maintained  in  contact  with 


that  side  of  the  flange  which  wears  against  the  rail,  and  thus 
the  oil  is  supplied  in  a  thin  film  upon  that  particular  side 

of  the  flange  where  it  is  most 
needed.  The  oil  shoes  are  cast, 
and  are  made  of  a  special 
grade  of  white  iron,  which 
does  not  wear  off  rapidly ;  on 
the  average  they  will  wear 
from  50.000  to  75,000  miles 
without  renewals.  The  oil 
shoes  are  secured  to  their 
hangers  by  a  tempered  key, 
which  may  be  easily  removed 
when  it  becomes  necessary  to 
renew  them,  and  they  are  held 
against  the  wheel  flanges  in  a 
well  balanced  position  at  all 
times  by  the  hanger  springs. 

An  important  feature  devel- 
oped in  the  oil  shoe  rigging, 
permits  for  applying  the  oil 
shoes  to  the  wheel  flanges  in 
either  "incline"  or  "decline" 
position,  and  with  the  pneu- 
matic venting  feature  of  feed- 
ing the  oil  through  the  oil 
shoes,  the  oil  is  successfully 
conveyed  to  the  flanges  in 
either  position.  The  parts 
comprising  the  oil  shoe  rig- 
ging are  designed  so  that 
they  may  be  assembled  in  va- 
rious combinations  to  accom- 
modate   various    manners    in 

Oil    Shoes    May    Be    Applied  i  •    i     .,  ,    .      r 

^  .u        «  *u     o     ;  which  thev  are  required  to  be 

in     Either    of    the     Positions  -  ^  . 

indicated  attached  to  the  trame  of  loco- 

motives of  various  types,  or 
car  trucks  and  electric  power,  which  may  also  be  in  need 
of  flange  lubrication. 


Snap  Shots — By  the  Wanderer 


It  is  a  very  good  idea  that  of  the  Association  of  Machine 
Tool  Manufacturers,  I  am  a  little  hazy  as  to  the  exact 
name,  but  the  one  given  is  a  good  descriptive  title  of  what 
they  are;  it  is  a  very  good  idea,  I  say,  that  of  charging  a 
dollar  for  the  quotation  of  a  price  on  a  machine  tool,  to 
those  who  wish  to  use  it  for  estimating  or  appraisal  pur- 
poses. But  it  can  be  used  to  excess  and  leave  a  bad  taste 
in  the  mouth.  It's  like  economy  of  the  old  rhyme,  which 
says : 

"Economy's  a  very  useful  broom 
"Yet  should  not  ceaseless  hunt  about  the  room. 
"To  catch  each  straggling  pin  to  make  a  loom. 
"Too  oft  economy's  an  iron  vice. 
"That  squeezes  e'en  the  little  frames  of  mice, 
"That  peep  with  fearful  eyes  to  ask  a  crumb." 
Like  many  other  rules  this  can  be  "more  honored  in 
the  breach  than  in  the  observance." 

When  an  insurance  company  is  asking  prices  in  order 
to  making  an  appraisal  of  its  losses,  or  a  contractor  is 
making  an  estimate  on  a  job,  it  seems  quite  proper  that  a 
charge  should  be  made  for  the  assistance  given  in  the 
work-  But  when  a  railroad  company,  for  example,  is 
going  over  its  property  and  making  an  estimate  of  present 
values  in  order  to  determine  either  appreciation  or  depre- 
ciation, somehow  it  strikes  me  as  being  a  rather  small 
piece  of  business  for  the  manufacturer  to  make  a  charge 


for  giving  the  present  price  of  a  tool  that  he  had  sold  to 
the  company  a  year  or  so  before  at,  presumably,  a  profit. 
I  have  known  of  a  case  where  a  manufacturer  sold  a  tool 
to  a  railroad  company  for  $25,000  and  two  or  three  years 
later  charged  a  dollar  for  naming  the,  then,  present  price. 
Of  course  the  fee  was  paid  without  comment,  but  I  hap- 
pen to  know  that  the  impression  left  by  the  transaction 
were  so  disagreeable  that  it  would  militate  against  this 
and  other  firms  who  did  the  same  thing  when  new 
machinery  contracts  were  under  discussion. 

Such  rules  that  are  unimpeachable  as  guides  for  general 
practice  should  be  put  out  with  a  good  strong  string 
firmly  tied  to  them  so  that  they  can  be  jerked  out  of  sight 
whenever  the  special  occasion  may  demand. 


There  is  an  old  motto  of  regret,  that  foresight  is  not 
as  good  as  hindsight,  that  ought  either  to  be  wiped  off 
from  the  slate  of  mental  action  or  should  be  mi  used  as  to 
make  that  good  hindsight  the  guiding  star  in  our  prepara- 
tion for  the  future.  In  other  words,  hindsight  ought  to 
be  used  for  the  development  of  foresight.  They  are  trite 
sayings  those,  that  of  history  repeating  itself,  and  ex- 
]>erience  a  great  teacher,  if  we  will  only  let  it  teach. 

Procrastination  is  a  great  thief  of  time,  but  it  is  also, 
unfortunately,  a  most  common  characteristic  of  humanity. 
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In  spite  of  all  urging  people  will  not  buy  their  winter's 
suppl)  "i  coa!  in  the  spring,  when  "there  will  be  plenty 
of  time"  in  the  fall.  Many  men  wait  until  their  needs  are 
most  pressing  before  they  will  place  ao  order  and.  then, 
when  they  do,  they  would  like  the  delivery  to  be  made  the 
day  before  yesterday,  and  railroad  managers  are,  by  no 

means,  in  the  exempt  class.  It  is  a  general  experience 
that  traffic  grows  and  as  it  grows  trains  must  be  made 
longer  and  locomotives  heavier.  The  past  shows  it  to  have 
been  the  ease  and  the  present  shows  it  to  be  one  of  the 
probabilities  of  the  future. 

It  is  not  every  mechanical  engineer  and  superintendent 
of  motive  power  who  can  design  and  have  built  the  loco- 
motive or  car  that  is  the  probability  of  the  future,  but 
there  is  none  so  poor  in  resources  or  cramped  in  the  ex- 
pression of  his  initiative  that  he  can  not  east  about  and 
calculate  what  the  future  has  in  store  and  the  demands 
that  it  is  likely  to  make  up  on  him.  And  then.1  is  never 
any  possibility  of  taking  away  his  freedom  to  think.  So 
it  is  the  part  of  common  prudence,  in  the  preservation  of 
his  own  position,  to  cast  about  and  see  wdiat  is  likely  to  be 
asked  of  him. 

If  the  rails  are  light,  it  may  come  within  his  province 
to  suggest  that  they  should  be  made  heavier  if  train 
Weights  are  to  be  increased.  Or  he  may  know  that  he  has 
already  reached  the  limit  of  weight  for  the  bridges  with 
his  present  type  of  locomotive.  It  may,  then,  be  well  to 
stud_\'  other  types  and  see  what  can  be  done  to  pull  more 
and  make  no  greater  demand  on  the  substructure. 

If  he  is  not  called  upon  to  make  the  recommendation 
that  he  has  prepared  he  has  had  the  practice  of  preparing 
it  and  the  satisfaction  of  knowing  that  he  was  ready  for 
an  emergency.  If  he  is  called  upon  his  status  is  increased 
by  his  promptness  and  readiness. 

The  saying  is  attributed  to  Harriman  that  he  had  no  use 
for  a  man  who  couldn't  do  as  he  is  told  or  man  who 
couldn't  do  anything  unless  he  was  told.  The  applicability 
of  the  aphorism  holds  for  every  walk  of  life,  superintend- 
ents of  motive  power  not  excepted. 

An  old  friend  of  mine  used  to  say  that  most  men  liked 
to  wear  somebody's  uniform,  which  was  merely  saying 
that  most  of  us  like  to  have  someone  take  us  by  the  hand 
and  lead  us  through  life.  Someone  to  take  all  of  the  re- 
sponsibility. The  kind  of  satisfied  smack  of  the  lips  that 
accompanies  the  "well  that  wasn't  my  fault''  is  usually 
pitiful. 

Whether  the  story  of  Tom  Scott,  as  a  country  station 
agent,  setting  fire  to  a  wrecked  train  in  order  to  clear  the 
track  and,  when  it  was  consumed,  telegraphing  the  fact 
to  headquarters,  is  true  or  not,  it  is  a  delightful  story  of 
willingness  to  assume  responsibility  for  a  possibly  un- 
popular action. 

Wendell  Phillips  once  said  that  freedom  was  the  only 
way  to  teach  men  freedom.  So  the  permission  and  ap- 
proval of  the  exercise  of  initiative  is  the  best  way  of  hav- 
ing it  exercised  and  of  getting  the  best  of  service.  It  is  an 
old  religious  doctrine  that  a  man  is  known  by  his  works. 
This  might  he  paraphrased  to  read  that  a  man  is  known 
by  the  works  of  his  subordinates.  And  his  subordinates 
will  not  repeatedly  assume  responsibility  unless  he  en- 
courages them  to  do  so. 

I  heard  an  interesting  story  of  two  successful  superin- 
tendents of  motive  power  the  other  day.  It  related  to  a 
time  when  one  was  the  general  foreman  of  shops  for  the 
other.  The  road  was  not  very  flush  with  power  and  an 
engine  hauling  a  fast  passenger  train  had  worn  its  tires 
to  the  limit.  Could  they  be  changed  in  the  layover  time. 
The  general  foreman  said  yes.  The  S.  M.  P.  said  go  at 
it,  and  the  gang  was  set  at  work.  The  tires  were  replaced 
but  when  the  general  foreman  went  to  inspect  he  found 


them  (oo  close  together,  and  the  time  nearly  there  to  take 
tile  train.  lie  sized  up  the  situation,  looked  over  some 
data  he  had,  decided  that  the  engine  was  safe  to  run,  Id 
it  go  and  said  nothing. 

He  confessed  to  having  kept  pretty  close  track  of  the 
train  and  engine  until  it  returned  and  then  went  to  the 
superintendent  of  motive  power,  told  him  the  conditions 
and  whal   lie  iiad  done. 

"Why  didn't  you  tell  me  before?" 

"Well,  I  was  very  sure  that  it  was  all  right  and  I  didn't 
know  that  you  would  be  as  confident,  and  1  didn't  want  to 
worry  you.  And  so  decided  to  take  the  whole  responsi- 
bility." 

The  superintendent  of  motive  power  looked  at  his  man. 
half  gasped  and  said  what  amounted  to  the  same  thin-  as 
when  the  grocer  in  Little  Lord  Fountleroy  said  he'd  be 
jiggered,  only  this  man  didn't  say  "jiggered." 

\\  ell  the  Sunday-school  moral  came  to  pass,  and  the  two 
men  were  friends  for  life  and  general  foreman  was  always 
ready  to  assume  the  full  responsibility  for  all  his  acts  good, 
bad  and  indifferent,  and  somehow  people  trusted  him. 


Spring  Meeting  of  the  A.  S.  M.  E. 

The  Railroad  Session  at  the  Spring  meeting  of  the 
American  Society  of  Mechanical  Engineers  which  is  to 
be  held  in  Cleveland,  Ohio,  May  26th  to  May  29th  in- 
clusive, will  be  of  more  than  ordinary  interest.  The  topic 
for  discussion  at  this  meeting  will  be,  "Recent  Develop- 
ments in  Heavy  Electric  Locomotives." 

Two  papers  are  to  be  presented  on  this  topic,  one  by 
Mr.  Norman  W.  Storer,  of  the  Westinghouse  Electric 
Manufacturing  Company,  and  another  by  Mr.  W.  B. 
Potter  of  the  Railway  Department  of  the  General  Electric 
Company. 

The  development  in  size  and  power  of  electric  locomo- 
tives in  the  past  few  years  will  be  dealt  with  in  these 
papers  and  the  Society  has  reason  to  feel  pleased  at  the 
prospect  of  these  contributions  to  the  literature  of  modern 
motive  power.  Railway  men  of  prominence  familiar  with 
these  preliminaries  have  been  invited  to  discuss  these 
papers. 


Railway  Fuel  Association  Convention 

The  convention  of  the  International  Railway.  Fuel 
Association,  to  be  held  at  Hotel  Sherman,  Chicago,  May 
26th,  27th.  28th  and  29th,  will  be  addressed  by  R.  H. 
Aishton,  President  of  the  American  Railway  Association, 
and  Charles  Donnelly,  President  of  the  Northern  Pacific 
Railway.  The  presence  of  these  executives,  who  occupy 
such  prominent  places  in  the  railroad  world,  exemplifies 
the  confidence  and  high  regard  in  which  the  Association 
is  held  by  all  railroad  officials. 

W.  H.  Harris,  chairman  of  the  local  committee,  advises 
that  ample  entertainment  features  are  assured  through 
the  courtesy  of  the  coal  trade,  and  will  include  an  inspec- 
tion trip  of  the  new  Koppers  Chicago  coke  plant,  in 
addition  to  many  social  features.  The  program  of  papers 
is  an  extensive  one,  and  subjects  of  particular  interest  to 
fuel  men  will  be  presented.  Following  is  a  tentative  list 
of  the  subjects  to  be  discussed,  and  the  authors: 

"Oil  and  Coal  as  Locomotive  Fuels,"  M.  C.  M.  Hatch; 
"Budget  System" ;  "Fuel  Losses  at  Locomotive  Term- 
inals" ;  "Mining,  Preparation  and  Inspection  of  Coal  for 
Locomotive  Fuel,"  Malcolm  McFarlane ;  "Main  Tracking 
and  Its  Effect  on  Fuel,"  D.  F.  Stevens ;  "Analysis  of 
Report  of  U.  S.  Coal  Commission,"  F.  C.  Tryon.  Sym- 
posium— Various  Coal  and  Oil  Fields:  "Northwest  Terri- 
tory," A.  W.  Perley;  "Southwest  Territory,"  J.  N.  John- 
ston;   "New    England    States,"    O.    J.    Brown;    "Ohio, 
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Pennsylvania,  West  Virginia  and  Kentucky,"  R.  E. 
Rightmire;  "Other  Central  States,"  W.  J.  Overmire; 
"Coals  of  Canada,"  A.  L.  Grayburn;  "Australian  Coals,"' 
E.  Dillon;  "North  Dakota  Lignite,"  E.  J.  Babcock ;  "Mid- 
Continent  Oil  Fields,"  J.  M.  Nicholson;  "California  Oil 
Fields,"  W.  T.  Small ;  "Mexican  Oil  Fields,"  C.  S.  Pond 


The  Atlantic  City  Exhibit 

Applications  have  been  received  and  space  assigned 
to  over  400  exhibitors  of  the  Railway  Supply  Manufac- 
turers Association  for  the  exhibit  which  will  be  held  in 
Atlantic  City  simultaneously  with  the  conventions  of 
Division  V,  Mechanical,  of  the  American  Railway 
Association,  and  Division  VI,  Purchases  and  Stores 
which  will  be  held  June  11-18.  The  exhibit  spaces  will 
occupy  over  100,000  square  feet.  In  addition  there  will 
be  special  exhibits  on  track  adjacent  to  the  pier  bv  the 
following  concerns:  American  Locomotive  Co.,  New 
York.  Clark  Car  Co.,  Pittsburgh.  Dalman,  I.  \\\, 
Chicago.  Delaware  &  Hudson  Co.,  Albany,  X.  V..  and 
Westinghouse  Electric  &  .Mfg.  Co.,  East  Pittsburgh.   Pa. 

New  Freight  Cars  and  Locomotives 

Class  I  railroads  of  the  Ignited  States  installed  in  service 
37,652  freight  cars  during  the  first  three  months  in  1924, 
according  to  reports  filed  with  the  Car  Service  Division 
of  the  American  Railway  Association. 

Of  that  number,  9,923  were  placed  in  service  during 
the  month  of  March. 

Cars  placed  in  service  during  the  first  three  months 
included  18,317  box  cars,  13,783  coal  cars  and  1,552 
refrigerator  cars. 

The  railroads  on  April  1st  also  had  on  order  69,298 
freight  cars  with  deliveries  being  made  daily.  Of  that 
number  box  cars  on  order  totaled  31,901,  coal  cars  18,565 
and  refrigerator  cars  9,255. 

Locomotives  placed  in  service  from  January  1st  to 
April  1st  totaled  661,  of  which  176  were  placed  in  service 
during  the  month  of  March.  The  railroads  on  April  1st 
had  520  locomotives  on  order. 

These  figures,  both  as  to  freight  cars  and  locomotives, 
include  new,  rebuilt  and  leased  equipment. 


American  Rail  Motors  on  Foreign  Roads 

Rail  motor  coaches  of  American  manufacture,  in  op- 
eration  on  the  British  section  of  the  Kowloon-Canton  rail- 
way since  1922  have  proved  a  success.  While  this  equip- 
ment, according  to  the  railway  official  is  in  the  experi- 
mental stage,  these  cars  have  rendered  good  service  at  an 
economic  cost,  fulfill  the  requirements  for  a  light  train, 
for  working  up  new  traffic  and  for  development  and 
emergency  purposes.  The  only  difficulty  encountered  in 
operation  has  been  the  delay  in  securing  spare  parts  and 
replacements.     This  should  be  easily  remedied. 

The  introduction  of  rail  motor  cars  on  the  railways  of 
South  Australia  likewise  proved  so  successful  that  all  the 
states  of  Australia  may  adopt  this  type  of  passenger  ve- 
cle  for  feeder  and  short  lines  in  less  populous  territory. 
The  first  2  of  12  cars  ordered  from  an  American  com- 
pany have  already  arrived  and  have  been  installed  after 
successful  trial  trips.  It  is  said  that  the  Chief  Commis- 
sioner of  Railways  plans  to  purchase  about  100  additional 
rail  motor  cars  for  passenger  service  on  the  South  Aus- 
tralian lines  during  the  next  two  or  three  years. 

The  New  South  Wales  government  is  experimenting 
with  rail  motor  cars  built  in  its  own  shops,  but  it  is  un- 
derstood that  the  cost  is  much  greater  than  that  of  the 
American  cars.  The  Tasmanian  government  also  has  the 
matter  under  consideration. 


Personal  Thrift  on  the  P.  R.  R. 

The  Pennsylvania  Railroad  reports  that  3,901  em- 
ployees have  bought  shares  of  the  company"s  stock 
through  the  facilities  afforded  by  the  Employees'  Provi- 
dent &  Loan  Association.  The  stock  owned  by  these  em- 
ployees now  amounts  to  19,666  shares  ($50  a  share), 
which  is  in  addition  to  the  holdings  acquired  by  em- 
ployees through  other  channels.  The  most  popular  block 
of  stock  is  two  shares,  1,433  employees  having  become 
shareholders  to  that  extent.  Purchasers  of  one  share 
number  992;  live  shares,  549  employees,  and  ten  shares, 
350.  Of  the  total  of  19,666  shares',  6,686  were  bought 
outright.  Over  500  members  are  purchasing  increased 
pensions  through  the  Association.  Savings  accounts  have 
been  opened  by  13,978  members,  and  their  total  deposits, 
now  exceed  $4,000,000.  Seventy-nine  members  are  pur- 
chasing hemes  through  loans  granted  by  the  Association,. 
and  these  loans  now  total  $275,435. 


Notes  on  Domestic  Railroads 

Locomotives 

The  Chesapeake  &  Ohio  Railway  is  inquiring  for  100  heavy 
and  50  light  Mikado  type  locomotives. 

The  Seaboard  Air  Line  Railway  is  reported  to  be  inquiring- 
for   45   locomotives. 

The  Chicago,  Rock  Island  &  Pacific  Railway  has  ordered 
10   locomotives   from   the    American    Locomotive    Company. 

The  New  York,  New  Haven  &  Hartford  Railroad  is  in- 
quiring  for    15    locomotives. 

The  Pennsylvania  Railroad  has  issued  orders  for  the  con- 
struction of  50  suburban  type  10-wheel  passenger  locomotives 
in  its  Altoona  shops. 

The  Maine  Central  Railroad  has  ordered  8  locomotives  from 
the  American   Locomotive  Company. 

The  New  York  Central  Railroad  is  in  the  market  for  3 
Mallet   type    locomotives. 

The  El  Paso  &  Southwestern  System  has  ordered  6. 
Mountain  type  locomotives  from  the  American  Locomotive 
Company. 

The  Atlantic  Coast  Line  Railway  has  ordered  20  Pacific 
type  locomotives  from  the  Baldwin  Locomotive  Works. 

The  Wilmington,  Brunswick  &  Southern  Railway  has  pur- 
chased an  oil  burning  passenger  locomotive  from  the  Baldwin' 
Locomotive    Works. 

The  Florida  East  Coast  Railway  has  ordered  20  Mountain 
type  and  5,  8-wheel  switchers  from  the  American  Locomotive 
Company. 

The  Tennessee,  Alabama  &  Georgia  Railway  has  ordered? 
a  Consolidation  type  locomotive  from  the  Baldwin  Locomo- 
tive  Works. 

The  Virginian  Railway  has  ordered  12  electric  locomotives, 
from   the   American   Locomotive   Company. 

The  Canadian  Pacific  Railway  has  ordered  10  locomotives- 
from  the  Canadian   Locomotive   Company. 

The  New  York  Central  Railroad  is  expected  shortly  to  be- 
in  the  market  for  a  number  of  passenger  locomotives. 

The  High  Point,  Thomasville  &  Denton  Railroad  has  or- 
dered a  freight  locomotive  from  the  American  Locomotive 
Company. 

The  Gary  Tube  Company  has  ordered  2  switching  locomo- 
tives  from   the   Baldwin   Locomotive   Works. 

The  Laurenco  Marques,  Portuguese  East  Africa,  has  or- 
dered 4  Mikado  type  locomotives  from  the  Baldwin  Loco- 
motive  Works. 


Freight    Cars 

The  Chesapeake  &  Ohio  Railway  has  ordered  several' 
thousand  freight  cars  as  follows:  1,000  box  cars  from  the 
Pullman  Company;  1,000  hopper  and  600  ballast  cars  from 
the  American  Car  &  Foundry  Companv;  1.000  hopper  from 
the  Newport  News  Shipbuilding  &  Dry  Dock  Company;  1.000 
hopper  from  the  General  American  Car  Company;  2,000 
hopper  from  the  Standard  Steel  Car  Company;  and  500' 
hopper  and  1,000  box  cars  from  the  Illinois  Car  &  Manufac- 
turing Company. 

The   Midvale  Steel  Company  is  inquiring  for   3  tank  cars. 

The  McMyler  Interstate  Company  is  inquiring  for  20  arch- 
bar  trucks  of  50  tons  capacity. 
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The  Detroit,  Toledo  &  I  ronton  Railroad  is  inquiring  for 
10  steel  underframe  tank  cars  of  50  tons  and  10,000  gal. 
capacity. 

The  New  York,  Chicago  &  St.  Louis  Railroad  is  inquiring 
for  100  steel  undernames  for  freight  cars. 

The  Reading  Company  is  expected  to  place  an  order  shortly 
for  2,000,  70-ton  hopper  cars. 

The  Denver  &  Rio  Grande  Western  Railway  is  inquiring 
for   35   automobile   cars. 

The  Union  Pacific  Railroad  will  build  93  caboose  cars  in 
their  own  shops. 

The  Missouri  Pacific  Railroad  has  ordered  1,000  automobile 
cars   from    the    Pennsylvania    Car    Company. 

The  Uruguayan  State  Railways  are  inquiring  for  40  gon- 
dola cars. 

The  El  PaSO  &  Southwestern  Railway  is  inquiring  for  400 
box  cars. 

The  St.  Louis  Southwestern  Railway  is  reported  to  be 
planning  repairs  to  350  general  service  cars.  This  work  will 
be   done   in   its  own  shops. 

The  American  Steel  &  Wire  Company  is  inquiring  for  20 
steel  70  tons  gondola  cars. 

The  Florida  East  Coast  Railway  is  inquiring  for  200  box 
cars,  250  rock  box,  100  ballast  cars  and  20  caboose  cars. 

The  Kansas  City,  Mexico  &  Orient  Railway  is  inquiring 
for  500  box  cars,  250  stock  cars  and  250  gondola  cars. 

The  Bangor  &  Aroostook  Railroad  is  inquiring  for  75  steel 
underframe  flat  cars  of  40  tons  capacity. 

The  Swift  &  Company  will  build  100  stock  cars  in  its  onwn 
shops. 

The  Missouri  Pacific  Railroad  has  placed  an  order  for  re- 
pairs to  400  gondola  cars  with  the  American  Car  &  Foundry 
Company,  600  box  cars  with  the  Sheffield  Car  &  Equipment 
Co.,   and   will   repair  200  gondola  cars  in  their  own   shops. 

The  Union  Railroad  has  ordered  500  hopper  car  bodies  from 
the   Greenville  Steel   Car  Works. 

The  Union  Pacific  Railroad  will  build  93  caboose  in  its  own 
shops   at   Portland,   Oregon. 

The  Chicago,  Burlington  &  Quincy  Railroad  has  ordered 
1,000  stock  cars  from  the  Streater  Car  Company. 

The  Great  Northern  Railway  has  ordered  250  ore  cars  from 
the    Bethlehem   Steel   Company. 

The  Western  Electric  is  inquiring  for  a  number  of  special 
flat   cars. 

The  Richmond,  Fredericksburg  &  Potomac  Railway  has  or- 
dered 15  ballast  cars  from  the  Rodger  Ballast  Car  Company. 

The  American  Refrigerator  Transit  Co.,  is  inquiring  for 
2,000  refrigerator  cars. 

The  Union  Refrigerator  Transit  Co.  will  build  250  re- 
frigerator cars  in  its  own  shops. 

The  Central  of  Brazil  is  inquiring  through  the  car  builders 
for  50  refrigerator  cars. 

The  Chicago  &  Northwestern  Railway  has  ordered  1,000 
miscellaneous   car  parts   from   the   Ryan   Car   Company. 

The  Canadian  Pacific  Railway  will  build  500  freight  cars 
in   their  Angus  Shops   at   Montreal.  . 

The  Southern  Railway  has  placed  an  order  for  250  gon- 
dola cars  with  the  Chickasaw  Shipbuilding  &  Car  Co.  This 
order  is  in  addition  to  the  1,250  recently  placed  with  the  same 
company. 


Passenger  Cars 

The  Atchison,  Topeka,  &  Santa  Fe  Railway  is  inquiring 
for  20  baggage  cars. 

The  Nashville,  Chattanooga  &  St.  Louis  Railway  is  inquir- 
in  gfor  3  coaches  and  4  baggage  cars. 

The  Morrissey,  Fernie  &  Michel  Railway,  British  Columbia, 
has  ordered  a  30  passenger  motor  car  and  trailer  from  the 
Edwards  Railway  Motor  Car  Company.    • 

The  Chesapeake  &  Ohio  Railway  has  ordered  15  express 
cars  from  the  Pressed   Steel  Car   Company. 

The  Atchison,  Topeka  &  Santa  Fe  Railway  has  ordered  the 
following  passenger  equipment  from  the  Pullman  Company, 
10  smoking  cars,  10  three  compartment  cars,  10  chair  cars, 
10  coaches  and  10  postal  cars. 

The  El  Pason  &  Southwestern  Railway  has  ordered  3 
coaches  and  one  diner  car  from  the  American  Car  &  Foundry 
Company. 

The  Duluth,  Missabe  &  Northern  Railway  has  ordered  one 
motorized   car   from   the  Oneida   Manufacturing   Company. 

The  New  York  Central  Railroad  is  inquiring  for  28  horse 
cars. 

The  Pennsylvania  Railroad  has  ordered  12  standard  all 
steel  dining  cars  to  be  built  at  its  own  shops  at  Altoona,  Pa. 

The    Chicago,    Burlington   &    Quincy    Railroad   has    ordered 


six  baggage  mail  cars  from  the  American  Car  &  Foundray 
Company. 

The  Florida  East  Coast  Railway  is  in  the  market  for  3 
coaches. 

The  Northern  Pacific  Railway  has  ordered  10  steel  baggage 
ears  from  the   Pullman  Company, 

The  Southern  Pacific  Company  has  ordered  4  coaches,  5 
chair  ears  and  4  baggage-mail  cars  from  the  Standard  Steel 
Car  Company. 

The  Blue  Ridge  Railway  lias  ordered  2  model  55  gasoline 
Cars   from  the   J.   G.    Brill   Company. 

The  New  Y'ork,  Chicago  &  St.  Louis  Railway  has  ordered 
4  mail-express  cars,  3  Daggage-express  cars  and  5  coaches 
from  the    Pullman   Company. 

The  Boston  i\:  Maine  Railroad  has  ordered  one  passenger 
and  baggage  gasoline  car  from  J.  G.  Brill  Company. 

The  Gulf,  Mobile  &  Northern  Railway  has  ordered  2  model 
55  gasoline  cars  from  the  J.  (1.  Brill  Company. 

The  Florida  East  Coast  Railway  is  inquiring  for  one  dining 
car. 

The  Southern  Pacific  Company  has  ordered  10  interurban 
cars  from  the   Pullman   Company. 

The  Chicago,  Rock  Island  &  Pacific  Railway  has  ordered 
8  diners  and  5  buffet  baggage  cars  from  the  Pullman  Com- 
pany. 

The  Virginian  Railway  has  ordered  a  business  car  from 
the   Bethlehem   Company. 

The  New  Y'ork  Central  Railroad  has  ordered  10  steel 
passenger  cars  from  the  American  Car  &  Foundry  Company. 

The  Argentine  State  Railways  are  inquiring  through  the 
car  builders  for  3  dining  cars  and  3  kitchen  cars. 

The  Atchison,  Topeka  &  Santa  Fe  Railway  has  ordered 
6  business  cars  from  the  Pullman   Company. 

Buildings  and  Structures 

The  Louisville  &  Nashville  Railroad  is  preparing  plans 
covering  the  construction  of  a  roundhouse  and  shops  at 
Leewood,  Tenn. 

The  Minneapolis  &  St  Louis  Railway  is  having  plans  pre- 
pared covering  improvements  to  its  locomotive  repair  shop 
and  engine  house  at  Oskaloosa,  Iowa. 

The  blacksmith  shop,  machine  shop,  tin  shop  and  storage 
house  of  the  Missouri  Pacific  Railroad  at  Fort  Scott,  Kansas, 
were  destroyed  by  fire  on  April  16th. 

The  Southern  Railway  has  awarded  a  contract  for  the  con- 
struction of  a  roundhouse  and  flue  shop  at  Spencer,  N.  C. 

The  Northern  Pacific  Railway  is  reported  to  have  awarded 
a  contract  covering  the  construction  of  a  boiler  shop  at  Liv- 
ingston,   Mont. 

The  Great  Northern  Railway  is  reported  to  be  planning 
the  construction  of  a  72  stall  roundhouse  at  Hillyard,   Wash. 

The  Chicago  Northwestern  Railway  will  build  machine 
shops   at   Norfolk,    Nebr.,   this   spring. 

The  Pennsylvania  Railroad  is  planning  the  construction 
of  a  new  roundhouse  and  repair  shop  at  Franklin,  Pa.,  to 
replace  the  structure  at  Oil  City,  Pa.,  recently  destroyed  by 
fire. 

The  Chicago,  Milwaukee  &  St  Paul  Railway  is  planning  to 
enlarge   its   shop   facilities  at  Tacoma,   Wash. 

The  Wrightville  &  Tennile  Railroad,  it  is  reported,  plans 
the  construction  of  the  following  shops:  Locomotive,  machine, 
carp-enter,  blacksmith,  paint,  etc.,  at  Dublin,  Ga.,  to  cost 
approximately  $75,000. 

The  Chicago,  Burlington  &  Quincy  Railroad  is  reported, 
will  improve  and  rebuild  their  engine  terminal  at  Gibson 
Y'ards,   Omaha,   Nebr. 

The  Canadan  Pacific  Railway  is  reported  to  be  planning 
the  construction  of  a  roundhouse  at  Schreiber,  Ont.,  to  cost 
approximately  $150,000,  replacing  the  one  recently  destroyed 
by  fire. 

The  (Southern  Railway  plans  a  37-stall  roundhouse,  flue 
and  babbitt  shops,  100  ft.  turntable  and  other  shop  facilities 
at  Spencer,  N.  C. 

The  Lehigh  &  New  England  Railroad  is  planning  the  con- 
struction of  a  locomotive  repair  shop,  a  roundhouse  and 
machine  shops  at  its  yard  near  Tamaqua,  Pa.,  to  cost  approx- 
imately $100,000  with  equipment. 

The  Canadian  National  Railways  will  start  construction 
this  spring  of  improvement  to  its  roundhouse  at  Stratford,  Ont. 

The  Delaware,  Lackawanna  &  Western  Railroad  is  having 
plans  prepared  covering  large  additions  to  its  roundhouse  at 
Binghamton,  New  York,  estimated  to  cost  $130,000  with 
equipment. 

The  New  Orleans  Public  Belt  Railway  is  inquiring  for  bids 
covering  the  construction  of  engine  terminals  at  New  Orleans. 
La. 
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Items  of  Personal  Interest 

P.  E.  Crowley,  formerly  vice-president  in  charge  of  opera- 
tion of  the  New  York  Central,  has  been  elected  president  and 
a  director  succeeding  the  late  A.  H.  Smith. 

Mr.  Crowley  came  up  through  the  ranks  and  has  built  a  reputa- 
tion as  one  o.f  the  ablest  railroad  operating  officers  in  the  world. 
He  is  a  tremendous  worker,  but  noiseless  in  operation.  Perhaps 
his  next  most  important  characteristic  is  his  unlimited  patience 
and  persistence.  He  understands  the  theory  and  practice  of  rail- 
roading down  to  its  most  minute  detail  and  is  observant  to  a 
most  embarrassing  degree.  As  a  dispatcher  he  was  a  member  of 
the  Order  of  Railroad  Telegraphers  and  still  retains  his  card.  It 
is  said  of  him  that  he  still  retain  the  friendships  of  those  lower 
down  in  the  ranks  and  is  personally  acquainted  with  the  men  on 
the  road. 

Mr.  Crowley  was  born  on  August  25,  1864,  and  entered  rail- 
u  i\  service  in  1878,  as  a  telegraph  operator  on  the  Erie  Railway. 
From  August,  1885  to  February,  1889,  Mr.  Crowley  was  tram 
dispatcher  of  the  same  road;  February,  1889,  to  May.  1890,  train 
dispatcher,  New  York  Central  &  Hudson  River  R.  R. ;  May.  1890. 
to  August,  1891.  chief  train  dispatcher;  August,  1891,  to  Septem- 
ber 12,  1900,  train- 
master ;  September 
12.  1900  to  August 
24.  1901,  chief 
trainmaster  ;  August 
24,  1901,  to  Decem- 
ber 26,  1904,  super- 
intendent, Pennsyl- 
vania division ;  De- 
cember 26.  1904,  to 
March  1,  1907,  as- 
sistant general  su- 
perintendent at  Syra- 
cuse, N.  Y. ;  March 
1,  1907,  to  April  15, 
1912,  assistant  gen- 
eral manager  at  Al- 
bany, N.  Y. ;  April 
15,  1912,  to  Decem- 
ber 23,  1914,  gen- 
eral manager.  New 
York  City ;  Decem- 
ber 23,  1914  to  Jan- 
uary 1.  1915,  assist- 
ant vice-president  in 
charge  of  operation ; 
January  1.  1915,  to 
September  14,  1916, 
assistant  vice-presi- 
dent in  charge  of 
transportation  and 
equipment  mainte- 
10,  1918,  vice-presi- 
1918     to     March     1, 


P.    E.    Crowley 


nance;  September  14,  1916,  to  June 
dent  in  charge  of  operation ;  June  10, 
1920,  federal  manager  New  York  Central  R.  R.,  Lake  Erie  & 
Pittsburgh  R.  R.,  Central  New  York  Southern  R.  R.,  Troy  Union 
R.  R.,  and  Cherry  Tree  &  Dixonville  R.  R.  On  the  return  of  the 
roads  to  the  owners  on  March  1.  1920,  Mr.  Crowley  was  ap- 
pointed vice-president  of  the  New  York  Central  R.  R..  Ottawa 
&  New  York  Ry„  Adirondack  &  St.  Lawrence  R.  R„  Raquette 
Lake  Ry.,  and  Fulton  Chain  Ry.,  and,  in  1922,  he  was  also 
appointed  vice-president  of  the  Toledo  &  Ohio  Central  Ry.. 
Kanawha  &  Michigan  Ry.,  Kanawha  &  West  Virginia  R.  R.  ami 
the  Zanesville  &  Western  Ry.,  in  which  capacity  he  was  serving 
until  the  time  of  his  appointment. 

T.  J.  Clayton  has  been  appointed  master  mechanic  of  the 
Texarkana  &  Ft.  Smith  Railway  with  headquarters  at  Port 
Arthur,  Tex.,  succeeding  A.  D.  Williams,  assigned  to  other 
duties. 

Albert  L.  Hafner  has  been  promoted  to  assistant  shop 
foreman  of  the  Mt.  Clare  shops  of  the  Baltimore  &  Ohio 
Railroad  with   headquarters   at   Baltimore,   Md. 

W.  A.  Bender,  general  foreman  of  the  Chicago.  Milwaukee 
&  St.  Paul  Railway  with  headquarters  at  Green  Bay.  Wis., 
has  been  appointed  superintendent  of  shops  of  the  Missouri 
Pacific  with  headquarters  at  St.  Louis,   Mo. 

W.  A.  BeDell,  general  master  mechanic  of  the  Missouri 
Pacific  Railroad  at  St.  Louis,  Mo.,  has  been  assigned  to  the 
Lines  West  and  St.  Louis  Terminal  division  west  of  the 
Mississippi  River. 

Arley  Hay  has  been  appointed  assistant  roundhouse  fore- 
man of  the  Kansas  City  Southern  Railway  with  headquarters 
at  Pittsburgh.   Kansas. 

Major  James  G.  Steese,  U.  S.  Army,  who  has  been  serving 
as  chief  engineer  of  the  Alaska  Railroad  has  retired  with  the 
appointment  of  general  manager. 


W.  R.  Kennedy,  assistant  master  mechanic  in  charge  of  the 
rebuilding  of  locomotives  at  the  Montreal  Locomotive  Works 
has  been  appointed  to  fill  newly  created  position  of  assistant 
mechanic  of  the  Wabash  Railway  with  headquarters  at  Peru, 
Ind. 

J.  Dietrich,  master  mechanic  of  the  Lincoln  division  of  the 
Chicago,  Burlington  &  Quincy  Railroad,  with  headquarters 
at  Lincoln,  Nebr.,  has  been  given  extended  jurisdiction  to 
include  the  Omaha  division.  The  position  of  master  mechanic 
at  Omaha  has  been  abolished. 

C.  F.  Craft  has  been  appointed  general  foreman  of  the 
Southern  Railway  at  Atlanta,  Ga.,  succeeding  H.  G.  Stubbs, 
promoted. 

L.  D.  Freeman,  assistant  to  manager  Mechanical  Depart- 
ment of  the  Seaboard  Air  Line  Railway,  with  headquarters 
at  Norfolk,  \'a..  has  resigned  to  become  assistant  to  the  chief 
mechanical  officer  of  the  Chesapeake  &  Ohio  Railway  with 
headquarters  at   Richmond,   Ya. 

T.  L.  Mallam,  foreman  of  the  Trenton  Boiler  shops  of  the 
Pennsylvania  Railroad  has  been  appointed  foreman  of  the 
Juanita  boiler  shop  at  Altoona,  Pa.,  succeeding  T.  J. 
McKerihan. 

A.  C.  Melanson  has  been  appointed  acting  superintendent 
of  the  St.  Malo  shops  of  the  Canadian  National  Railways. 

George  Hain,  formerly  general  roundhouse  foreman  of  the 
Chicago  Great  Western  Railroad  at  Oelwein,  Iowa,  has  been 
appointed  acting  shop  superintendent  with  the  same  head- 
quarters. B.  H.  Werdel,  formerly  machine  shop  foreman  has 
been  appointed  general  roundhouse  foreman  with  the  same 
headquarters,   succeeding  Geo.   Hain. 

D.  W.  Cunningham,  general  master  mechanic  of  the  Mis- 
souri Pacific  Railroad  with  headquarters  at  Little  Rock,  Ark., 
has  been  assigned  to  the  Lines  South,  St.  Louis  Terminal 
east  of  the  Mississippi  river,  Illinois  division  and  North  Little 
Rock   and   the   Sedalia   back   shops. 


Supply  Trade  Notes 


The  American  Car  &  Foundry  Company  has  acquired  the 
plant  of  the  Pacific  Car  &  Foundry  Company  at  Portland, 
Oregon,  and  Seattle,  Wash.  The  value  of  the  two  plants  is 
set  at  approximately  $900,000  including  machinery. 

The  Sellers  Manufacturing  Company  has  moved  its  Chicago 
general  sales  offices  from  the  McCormick  Building  to  1927 
Illinois  Merchants  Bank  Building. 

The  Universal  Locomotive  Company,  Chicago,  111.,  has  been 
incorporated  bv  Darrell  S.  Boyd,  Roy  P.  Kelly  and  Glen  A. 
Lloyd. 

The  Union  Switch  &  Signal  Company  has  moved  its  New 
York  office  from  165  Broadway  to  the  New  Westinghouse 
Building  at  150  Broadway,  New  York  City. 

The  Youngstown  Steel  Car  Company  has  opened  a  new 
district  office  in  the  Canadian  Pacific  Building,  New  York 
City,  in  charge  of  John  H.  McCartney,  formerly  representative 
at  New  York  for  the  Standard  Tank  Car  Company. 

The  National  Acme  Company,  Cleveland,  Ohio,  announces 
the  following:  N.  W.  Foster,  formerly  assistant  secretary  and 
treasurer,  has  been  appointed  vice-president  and  general  man- 
ager with  headquarters  at  Cleveland,  and  Clarence  P.  Kramer 
has  been  appointed  sales  representative  in  the  St.  Louis  terri- 
tory. 

The  T.  H.  Symington  Company  has  moved  its  Chicago 
offices  to  2108  Straus  Building,  310  So.  Michigan  Avenue. 

The  Sykes  Company  has  moved  its  general  office  at 
Kenosha,  Wise,  and  its  plant  at  Winthrop  Harbor  to  St. 
Louis,  Mo.,  where  the  general  offices  are  located  in  the  Liberty 
Central  Trust   Building. 

J.  F.  Whalen,  who  has  represented  Manning,  Maxwell  & 
Moore  for  a  number  of  years  in  eastern  Pennsylvania  has 
resigned  recently. 

C.  A.  Paquette,  chief  engineer  of  the  Cleveland,  Cincninati, 
Chicago  &  St.  Louis  Railway,  with  headquarters  at  Cincin- 
nati, Ohio,  has  been  appointed  president  of  the  M.  E.  White 
Company,  with  headquarters  at   Chicago,   111. 

The  Ward  Railway  Equipment  Company,  of  Lima.  Ohio, 
plans  the  removal  of  its  offices  at  Delphos,  Ohio,  according 
to  an  announcement  made  by  J.   F.  Ward,  president. 

The  Zapon  Leather  Cloth  Company  has  moved  its  New 
York  offices  from  5th  Avenue  to  the  Park-Lexington  Build- 
ing, Forty-sixth  St.  and  Park  Avenue,  New  York  City. 

L.  M.  Kilgore  has  been  placed  in  charge  of  engineering 
work  at  the  General  Electric  transformer  plant  at  Oakland, 
Calif.  Mr.  Kilgore  was  formerly  at  the  Pittsfield  plant  of 
the   General   Electric   Company. 

The  Westinghouse  Air  Brake  Company  has  moved  its  New 
York    office    from    165    Broadway,    to   the    new    Westinghouse 
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Building   which    has   just    been    completed   at    Broadway   and 
Liberty   Street,   New   York   City. 

W.  J.  Roehl  has  been  appointed  a  sales  agent  in  the  railway 
department  of  the  Newport  News  Shipbuilding  &  Dry  Dock 
Company,  with  headquarters  in  the  Railway  Exchange  Build- 
ing, St.  Loufts,  Mo.,  and  J.  S.  Sheafe  has  been  appointed  sales 
agent  with  headquarters  at  7356  VVoodlawn  Avenue,  Chicago, 
111. 

John  H.  Wynne  has  been  appointed  manager  of  the  Lima 
Locomotive  Works,  Lima,  Ohio.  Mr.  Wynne  was  formerly 
connected  with  the  General  Equipment  Company,  and  prior 
to  that  was  with  the  American  Locomotive  Company. 

Willis  C.  Lincoln  has  been  appointed  western  sales  manager 
of  the  Electric  Service  Company,  with  headquarters  at  Chicago, 
111.  Mr.  Lincoln  was  formerly  connected  with  the  National 
Railway  Appliance  Co.,  New  York  City. 

The  American  Frog  &  Switch  Company,  Hamilton,  Ohio, 
has  discontinued  its  New  Y'ork  office.  The  Pittsburgh  office 
of  the  company  will  take  over  the  sales  formerly  handled  by 
the  New  York  office. 

Edwin  W.  Allen,  assistant  district  manager  of  the  General 
Electric  Company  at  Chicago,  has  been  promoted  to  manager 
of  engineering  with  headquarters  at  Schenectady,  New  York. 

The  Tank  Car  Gauge  Co.,  Pittsburgh,  Pa.,  has  been  in- 
corporated by  C.  F.  Ehrentraut  for  $100,000. 

D.  S.  Wood  has  been  appointed  district  sales  manager  of 
the  Niles  Bement  Pond  Co.,  with  headquarters  at  Chicago,  111., 
succeeding  Samuel  Eastman. 

G.  C.  Richards  has  been  appointed  eastern  representative 
of  the  National  Engineering  Company,  Chicago,  111.,  with  head- 
quarters at  Philadelphia,  Pa. 

The  General  Electric  Company  is  taking  bids  covering  the 
construction  of  a  five-story  building  at  Detroit,  Mich.,  to 
house  its  offices,  warehouse  and  shops.  It  will  be  steel  and 
reinforced  concrete  throughout  and  is  estimated  to  cost 
$300,000. 

Howard  Jackson  has  been  appointed  district  manager  of 
the  Brown  &  Sharpe  Manufacturing  Co.,  Providence,  R.  I., 
with   headquarters   at   Chicago,    111. 

The  Central  Brake  Shoe  &  Manufacturing  Company, 
Chicago,  111.,  has  increased  its  capital  stock  from  $120,000  to 
$150,000. 

S.  F.  Taylor,  of  the  S.  F.  Bowser  Company,  Fort  Wayne, 
Ind.,  has  been  appointed  eastern  representative  of  its  railway 
sales  division.  Mr.  Taylor  has  held  many  responsible  posi- 
tions with  the  Bowser  Company  over  a  period  of  fifteen  years. 
He  will  have  contact  with  all  railroads  having  offices  in  New 
York  City  and  other  eastern  points. 

The  Ohio  Injector  Company,  Wadsworth.  Ohio,  plans  the 
construction  of  a  factory  addition  to  be  three  stories  and 
basement  and  estimated  to  cost  $200,000. 

The  Prime  Manufacturing  Company,  Milwaukee,  Wise, 
plan  the  rection  of  a  new  brass  foundry  and  machine  shop. 

The  Westinghouse  Air  Brake  Company  announces  a  change 
of  address  of  its  New  York  City  office  on  May  1st,  from  the 
G.  Benenson  Investing  Building,  165  Broadway,  to  the  new 
Westinghouse  Building  which  has  just  been  completed  at  150 
Broadway.  The  entire  23rd  floor  will  be  occupied  by  the  Air 
Brake  offices.  The  Locomotive  Stoker  Company  and  the 
Union  Switch  &  Signal  Company,  subsidiaries  of  the  West- 
inghouse Air  Brake  Company,  will  occupy  the  22nd  floor.  The 
Westinghouse  Electric  &  Manufacturing  Company,  with  its 
various  subsidiary  and  associated  companies,  will  occupy  10 
floors.  The  floors  below  the  12th  will  be  occupied  by  con- 
cerns other  than  the  Westinghouse  companies. 


Obituary 


Harvey  S.  Patterson,  Manager  of  the  Railroad  Department 

of  the  Walworth  Manufacturing  Co.,  Boston,  Mass.,  died  on  April 
6,  at  the  Norfolk  County  Hospital,  Mass.,  at  the  age  of  38.  Mr. 
Patterson  was  with  the  Kewanee  Works  of  the  Western.  Tube 
Works,  and  when  the  Walworth  Manufacturing  Co.,  took  over  the 
Kewanee  Works,  he  organized  the  Railroad  Sales  Department, 
introducing  the  Kewanee  Union  and  other  Walworth  specialties 
to  railroad  buyers  and  users. 

Leigh  Best,  senior  vice-president  of  the  American  Locomo- 
tive Company,  died  on  April  27,  in  Roosevelt  Hospital,  New  York 
following  a  surgical  operation.  Mr.  Best  had  been  connected  with 
the  American  Locomotive  Company  since  its  organization  in  1901. 

T.  W.  Snow,  president  of  the  T.  W.  Snow  Construction 
Company,  Chicago,  died  suddenly  at  his  home  in  Batavia,  111.  on 
April  20,  at  the  age  of  56.  Mr.  Snow  entered  railway  service  in 
1876  in  the  employ  of  the  Chicago  &  North  Western  Railway.  In 
1885  he  entered  the  employ  of  the  Pennsylvania  Steel  Co.  From 
until  1898  he  was  in  charge  of  the  Railway  Department  of  the 


U.  S.  Wind  Engine  &  Pump  Co.,  Batavia,  111.  In  1898  he  was 
appoint*  ,1  wrsti-rn  manager  of  the  Railway  Department  of  the  Otto 
Gas  Engine  Co.,  with  headquarters  in  Chicago,  and  in  1906  was 
elected  president  of  the  company.  In  1911  he  organized  and 
became  president  of  the  T.  W.  Snow  Construction  Co.,  Chicago, 
which  position  he  held  until  his  death. 

Sanford  Keeler  died  at  his  home  in  Saginaw,  Mich.,  on 
March  18.  Mr.  Keeler  was  in  his  86th  year.  He  began  his  rail- 
•road  career  in  1860  with  the  Flint  &  Pere  Marquette  Railroad 
now  part  of  the  Pere  Marquette  System.  He  was  engineer  of 
the  first  locomotive  of  the  Pere  Marquette  and  built  the  road's  line 
westward  to  the  shores  of  Lake  Michigan.  After  leaving  the 
Pere  Marquette  in  1891  he  helped  to  build  several  other  railroads 
and  took  a  part  in  the  operation  of  the  old  electric  interurban  line 
between  Saginaw  and  Bay  City,  Mich.  Subsequently,  he  became 
identified  with  the  railway  supply  and  equipment  companies,  and 
was  for  many  years  western  representative  at  Chicago  for  the 
Nathan  Manufacturing  Co.,  New  York. 

Dr.  Wilhelm  Schmidt 

Dr.  Wilhelm  Schmidt,  whom  Die  Locomotive  characterizes 
as  one  of  the  greatest  pathfinders  in  German  technical  work, 
the  founder  of  the  Schmidt  Superheater  Works  at  Cassel, 
died  in  his  sixty-seventh  year,  after  a  long  and  severe  illness 
at  Bethel  near  Bielefeld,  Germany,  on  Feb.  16. 

Dr.  Schmidt  was  born  on  February  18,  1858,  at  Wegeleben 
near  Halberstadt  and  was  the  only  son  of  a  farmer,  and  it 
was  there  that  he  attended  the  common  school.  He  mani- 
fested an  inclination  for  technical  work  at  an  early  age,  and 
at  Wegeleben  and  Halberstadt  he  learned  the  trade  of  a 
locksmith,  and  then  went  out  as  a  journeyman.  It  happened 
that  in  Dresden,  in  consequence  of  his  skill  as  a  workman, 
he  became  acquainted  with  a  well-known  artist,  the  painter 
Professor  Ehrhardt,  who  was  a  teacher  in  the  art  school  at 
that  place.  Professor  Ehrhardt  recognized  his  extraordinary 
ability,  and  introduced  him  to  Prof.  Zeuner  who  was  at  that 
time  the  director  of  the  Dresden  Technical  High  School. 
Through  Zeuner  he  became  acquainted  with  Prof.  Lewicki, 
who  was  also  connected  with  the  high  school  and  who  took 
him  up  with  the  greatest  interest  and  forwarded  his  technical 
education.      It    is    very    remarkable    that    Schmidt    never    took 

kindly  to  mathe- 
matical formulae,  but 
always  went  in  a 
simple,  straightfor- 
ward manner  to  the 
solution  of  the  most 
difficult  problems  of 
thermo-dynamics  by 
self-confident  mental 
calculations  and  or- 
iginal rules,  in  such 
a  way  as  to  fre- 
quently astonish  his 
fellow-workers  by 
his  scientific  attain- 
ments. 

He  was  scarcely 
twenty-five  years 
old  when  he  estab- 
lished himself  inde- 
pendently in  Bruns- 
wick, and  took  up 
the  improvement  of 
the  heat  engine  as 
his  life's  work.  One 
of  his  first  designs 
was  for  a  small  in- 
dustrial motor  that 
was  needed  by  hand 
workers,  for  the 
electric  motor  had 
not  yet  come  into 
existence.  As  a  result  of  this  work,  he  first  developed  a 
machine  using  a  mixture  of  hot  air  and  steam,  and  finally 
a  steam  engine  using  highly  superheated  steam.  The  investi- 
gations with  superheated  steam  went  deeply  into  the  fun- 
damentals of  the  steam  engine.  He  was  greatly  influenced 
by  the  work  of  Hirns  of  Mulhausen  in  Alsace,  whose  scientific 
research  went  most  thoroughly  into  the  subject. 

It  must  be  remembered  that  as  far  as  practical  work,  up 
to  that  time  it  was  only  dry  saturated  steam  that  such  well- 
known  locomotive  designers  as  Von  Borries  and  Goldsdorf 
were  attempting  to  obtain  with  their  compound  constructions. 
It  was  in  1891  at  the  works  of  Beck  and  Henkel  in  Cassel, 
that  after  eight  months  of  experimental  work  a  complete 
revolution    was    made    in    steam    engine    construction.      This 
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also  resulted  in  Schmidt's  settling  at  Wilhelmslohe,  where 
under  the  patronage  of  Director  Henkel,  he  received  further 
assistance  in  the  prosecution  of  his  work.  Today  there  is 
scarcely  a  new  steam  power  plant  built  in  Germany  that  is 
not  equipped  to  use  highly  superheated  steam. 

In  the  first  Schmidt  compound  superheated  steam  engine, 
working  with  a  condenser,  which  was  a  further  improvement 
of  the  first  machine,  and  which  was  also  built  by  Beck  and 
Henkel,  the  extraordinarily  favorable  results  were  obtained- 
in  1894  of  the  development  of  a  horse  power  on  a  steam  con- 
sumption of  9.9  lbs.  per  hour.  A  result  which  aroused  the 
intensest  interest  throughout  the  scientific  world,  for  up  to 
that  time  the  best  steam  engine  of  the  same  size,  consumed 
about  twice  that  amount  of  steam. 

Schmidt's  creation  of  the  superheated  steam  locomotive 
was  a  matter  of  great  economic  importance  to  the  world. 
There  are  today  more  than  100,000  locomotives  that  are  using 
superheated  steam.  For  instance,  a  coal  saving  of  from  15 
to  30  per  cent.,  in  this  field  through  the  application  of  super- 
heated steam,  means  an  increase  of  locomotive  tonnage  hauled 
of  about  50  per  cent.  Schmidt's  invention  was  one  of  the 
greatest  advances  that  has  been  made  in  locomotive  con- 
struction since  Stephenson.  The  Schmidt  superheated  steam 
locomotive  made  possible  a  simplification  in  construction. 
The  locomotives  could  be  made  simpler,  and  shorter,  and 
therefore,  lighter  and  above  all  it  became  possible,  with  a 
simple  two-cylinder  machine,  to  perform  the  maximum  amount 
of  work.  Who  can  imagine  the  gigantic  American  locomotives 
working  with  saturated  steam?  It  would  hardly  be  possible 
to  provide  the  grate  area  needed  for  the  horse  power  de- 
veloped. 

The  epoch-making  point  in  locomotive  building  brought 
about  by  Schmidt's  superheater  can  be  best  illustrated  by  the 
boiler  construction.  For  example;  take  the  steam  pressure 
that  had  been  previously  in  use.  It  was  often  possible  to 
lower  it  so  that  in  Austria  it  was  reduced  on  some  engines 
to  160  lbs.,  and  in  Germany  it  was  often  lowered  to  175  lbs. 
per  sq.  in.,  though  because  of  the  increased  demand  for 
greater  power  it  was  raised  during  the  next  one  or  two 
decades  from  205  to  220  lbs.  per  sq.  in. 

A  single  example  will  make  the  value  of  the  Schmidt  design 
very   plain. 

It  is  well  known  that  the  Northern  Railway  of  France 
runs  the  fastest  trains  in  Europe  and  it  has  the  finest  ex- 
press locomtoives.  Forced  by  the  increasing  demands  of 
the  heavy  express  service,  there  was  developed  the  latest  type 
of  four-cylinder  compound  saturated  steam  locomotive  with 
a  steam  pressure  of  265  lbs.  per  sq.  in.;  the  difficulties  en- 
countered in  service  and  performance  could  not  be  met  by 
a  smaller  locomotive.  They  then  applied  superheated  steam, 
reduced  the  Baltic  type  to  the  compound  and  kept  the  same 
pressure.  When  asked  in  regard  to  a  further  increase,  M. 
Asselin,  who  was  at  that  time  the  head  of  the  locomotive 
department,    wrote    in    1913    that:    "with    the    Schmidt    super- 


heater we  have  everything."  In  fact  a  light  locomotive  with 
a  smaller  firebox  was  designed  later  to  meet  the  conditions 
of  the  service.  This  engine  attained  an  average  speed  of  62 
miles  an  hour  from  Paris  to  St.  Quentin  with  a  train  of  400 
tons  and  on  a  grade  of  about  .5  per  cent. 

Nearly  all  new  locomotives  are  fitted  with  superheated 
steam,  only  the  very   small  type  use  saturated  steam. 

It  is  hardly  worth  while  to  set  forth  the  necessity  of  going 
to  a  higher  steam  pressure  in  locomotive  construction,  for 
Schmidt  has  already  shown  the   way. 

The  last  twelve  years  of  Wilhelm  Schmidt's  career  was 
occupied  with  the  introduction  in  stationary  engines  of  such 
high  steam  pressures  as  880  lbs.  or  more  per  sq.  in.  He 
had  already  started  this  work  as  a  young  man  in  1885,  but 
up  to  the  present  time,  the  solution  of  the  problem  has  not 
been  reached  from  a  practical  standpoint. 

The  first  public  announcement  of  the  progress  of  the  work 
and  investigations  of  Wilhelm  Schmidt  on  high  pressure 
steam  was  made  at  the  meeting  of  the  Society  of  German 
Engineers  at  Cassel  in  June,  1921.  The  rather  unprecedent- 
edly  low  steam  consumption  known  up  to  that  time  per  in- 
dicated horse  power  hour  was  stated  to  be  about  5.5  lbs. 
in  steam  engines  of  150  horsepower.  This  aroused  most 
unusual  interest  for  the  apparent  unsuitability  of  raising 
steam  pressure  rests  upon  a  false  basis  both  in  theory  and 
practice.  After  a  lapse  of  scarcely  three  years,  it  appears 
that  in  the  future  large  steam  plants  will  be  built  to  work 
under  pressures  of  600,  700,  and  even  as  much  as  1,500  lbs. 
per  sq.  in.,  which  will  be  but  a  further  development  of  the 
steam  engine  along  lines  introduced  by  Wilhelm  Schmidt. 

Schmidt  was  a  modest,  retiring  man  up  to  the  end  of  his 
life.  None  of  the  many  distinctions  that  were  showered  upon 
him  could  bring  him  out  of  his  retirement.  He  talked  freely 
about  his  work.  He  always  had  an  open  hand  and  a  kind 
word  for  the  poor  and  needy.  His  commanding  nature  did 
not  commend  him  to  the  wide  public  popularity.  He  was  no 
orator  and  avoided  public  appearances.  He  was  a  pronounced 
student  and  artist  by  nature.  In  his  volcanic  working  spirit 
there  existed  a  creative  faculty,  that  was  often  first  brought 
to  the  light  of  day  after  long  effort.  His  geniality  was  es- 
pecially manifested  within  the  narrow  circle  of  his  friends 
and  fellow  workers  on  fitting  occasions.  There  was  no  one 
who  came  into  close  contact  with  Schmidt  who  was  not  in- 
fluenced by  his  strong  personality.  He  was  penetrated  with 
a  deep  piety  and  held  fast  to  the  faith  that  he  would  be  saved 
by  a  gracious  God,  and  that  humanity  would  be  helped  by  his 
work. 

The  unexpected  outcome  of  the  war  had  an  extraordinarily 
depressing  effect  upon  him.  He  tormented  himself  with  the 
problem  as  to  how  he  could  help  his  country.  The  opinions 
and  developments  connected  with  it,  as  well  as  the  agitation 
resulting  therefrom,  was  undoubtedly  the  cause  of  his  last 
severe  illness  from  which  he  is  now  dead. 

The  whole  scientific  world  mourns  his  loss. 
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The  Otheograph  of  the  General   Electric   Company 

An  Instrument  Designed  to  Measure  the  Lateral  and  \ertical  Stresses  Imposed  on  Rails 

In  the  April,  1920,  issue  of  Railway  Locomotive  overhauling  and  the  commutators  are  as  smooth  and 
Engineering  there  was  published  a  description  of  an  perfect  as  when  they  first  left  the  shops  on  the  new  ma- 
electric    locomotive    designed    and    built   by   the   General      chine.     This  condition  of  the  commentators  is  attributed 


Two   Otheograph    Units   Showing    Arrangement   of    Recording    Pens   and    Cylinder 

Electric  Co.  for  the  Chicago,  Milwaukee  &  St.  Paul  Ry.  to  the  quick  acting  circuit  breakers  that  are  used.  These 
Since  that  time  that  locomotive  has  run  more  than  400.000  circuit  breakers  act  in  from  one  five-thousandth  to  one 
miles    without    having    received    a    general    or    backshop      ten-thousandth  of  a  second,  or  in  less  time  than  it  takes 
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two  adjacent  commutator  sections  to  pass  beneath  the 
brushes  when  the  engine  is  running  at  speed. 

It  is  because  of  this  phenominal  record  that  the  loco- 
tive  has  recently  been  exhibited  through  the  middle  west 
and  east  and  a  demonstration  of  its  action  was  again  made 
on  the  experimental  track  of  the  General  Electric  Co.  at 
its  works  in  Erie,  Penna. 

This  demonstration  was  made  on  May  19  and  at  the 
same  time  there  were  others  related  thereto.  These  in- 
cluded the  exhibition  of  the  electric  locomotive  ;  of  a  multi- 
ple unit  train  working  with  a  3,000-volt  direct  current,  a 
a  demonstration  of  a  high  current  collection  with  the 
pantograph ;  the  action  of  the  hornless  pantograph ;  a 
steam  locomotive  hauling  the  electric  locomotive  regener- 
ating ;  and  the  taking  of  the  otheograph  records. 

In  the  current  collection  or  absorbtion  demonstration. 
4,000  amperes  were  taken  off  the  wire  at  a  speed  of  60 
miles  per  hour,  the  feed  wire  having  a  slope  of  1  per  cent. 
In  another  demonstration  5.000  amperes  were  taken  off 


The  otheograph  unit  comprises  a  metallic  tie  and  the 
apparatus  for  making  the  record  at  each  end  thereof. 
They  may  be  installed  in  the  place  of  the  regular  ties, 
either  singly  or  several  together,  and  on  curves  or  tangent 
track. 

The  record  from  a  slowly  moving  locomotive  shows  the 
equalization  of  the  weight  distribution,  and  such  a  record 
serves  as  basis  of  comparison  with  those  taken  at  high 
speed. 

The  effect  of  the  lateral  thrust  on  the  vertical  compo- 
nent and  any  variation,  due  to  dynamic  unbalance,  are 
quite  noticeable.  The  effect  of  a  wheel  with  a  flat  spot 
is  also  clearly  shown. 

As  already  stated  the  installation  at  Erie  consists  of 
twenty-five  ties  set  on  a  tangent  track  and  was  illustrated 
in  the  December,  1923,  issue  of  Railway  and  Locomotive 
Engineering.  Particular  attention  was  given,  in  this 
installation  to  the  obtaining  of  the  same  type  of  roadbed 
as  on  the  rest  of  the  track.     Each  otheograph  tie  is  lo- 


Longitudinal   Section   of  Otheograph 


at  the  same  speed,  the  feed  wire  having  a  slope  of  ^4 
per  cent. 

At  the  time  of  the  previous  demonstration  in  1920, 
there  was  a  single  example  of  the  otheograph  or  thrust 
recorder  in  the  track.  The  instrument  was  in  an  im- 
perfect condition  and  in  process  of  development  at  the 
time,  so  that  no  attempt  was  made  to  obtain  a  record  of 
the  action  of  the  locomotives. 

The  instrument  has  now  been  perfected  and  an  in- 
stallation of  twenty-five  has  been  made  on  a  tangent  track. 

The  otheograph  is  a  device  for  recording  the  action  on 
the  rails  of  each  wheel  of  a  locomotive  or  car,  and  shows 
by  the  amplitude  of  the  movement  of  the  recording  stylus 
the  relative  intensity  of  the  vertical  and  lateral  thrust  of 
each  wheel  on  each  tie,  as  indicated  by  the  deflection  of 
the  rail.  The  vertical  deflection  is  transmitted  through 
heavy  springs  underneath  the  rail,  and  the  lateral  deflec- 
tion through  similar  springs  that  are  set  vertically  and 
have  a  bearing  against  the  head  of  the  rail.  These  de- 
flections are  recorded  through  a  lever  arm  by  means  of 
a  stylus,  which  traces  the  record  on  a  paper  wrapped 
around  a  rotating  cylinder  in  the  same  manner  as  in  the 
case  of  a  steam  engine  indicator. 


cated  immediately  over  a  wooden  tie  with  the  same  sup- 
porting ballast  as  elsewhere,  and  they  are  spaced  2  ft. 
apart  from  center  to  center.  Between  the  otheograph 
tie  and  the  wooden  tie,  there  is  a  thin  wooden  stringer 
to  retain  the  alinement,  but  which  has  no  appreciable  ver- 
tical stiffness  ;  and,  as  far  as  observation  shows,  the  action 
of  a  locomotive  in  running  over  the  apparatus  imposes 
no  unusual  track  conditions. 

The  construction  of  the  device  will  be  readily  under- 
stood from  an  examination  of  the  engravings.  In  this 
rase  the  track  is  laid  with  rail  weighing  100  lbs.  to  the 
yard,  and  is  carried  on  a  clip  (1)  having  a  central  rib 
1  in  which  the  rail  rests  on  a  point  immediately  beneath  the 
web ;  the  clip  itself  resting  on  the  supporting  springs. 
So,  while  the  rail  has  a  direct  vertical  support,  it  is  free 
to  tilt  sideways  insofar  as  this  supporting  clip  is  concerned. 
The  spring  (2)  is  formed  of  two  plates  about  }i  in.  thick 
and  slightly  wider  than  the  base  of  the  rail.  The  plates 
rest,  at  their  ends  on  the  body  of  the  tie  which  is  a  steel 
casting  of  the  shape  clearly  shown  in  the  reproduction 
of  the  photograph. 

The  lateral  thrust  is  taken  at  the  center  of  the  space 
spanned,  and  is  carried  by  the  strut   (3)  to  the  clip  (4) 
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which  is  attached  to  the  outer  plate   (5)   of  the  spring. 

The  vertical  movement  of  the  spring  (2)  is  earned  by 

a  combination  of  levers  to  the  stylus   (6)    which  bears 

against  a  strip  of  metallic  paper  that  is  lulled  on  the  drum 

1  his  combination  oi  lexers  has  been  very  carefully 
worked  OUt  so  as  to  transmit  the  movement  of  the  rail  to 
the  stylus  without  any  loss  and  in  a  ratio  of  eisrht  to  one. 


m 
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Levers   for    Operating    Pens    and    Cylinders    of    Otheograph 

In  the  case  of  the  vertical  movement  an  arm  ( 9 )  is 
pivotted  to  the  body  of  the  tie  and  carries  a  pin  (10) 
having  a  spherical  upper  end  that  is  in  contact  with  the 
bottom  of  the  spring,  and  flat  lower  end,  that  rests  against 
the  spherical  end  of  a  pin  (13)  that  is  carried  in  the  short 
arm  of  the  bell-crank  lever  (11  ) . 

This  bell-crank  lever  is  also  pivotted  in  the  body  of  the 
tie  casting,  and  its  trunnions  turn  in  split  bushings  (22) 
and  these,  in  turn,  can  be  pinched  in  on  the  trunnions 
by  a  set  screw  (23)  so  that  a  desired  frictional  resistance 
to  the  movement  of  the  lexer  may  be  set  up. 

The  pin  (10)  has  a  screw  adjustment,  and  the  whole 
is  kept  up  against  the  spring  (2)  by  a  light  helical  spring, 
whose  tension  can  be  adjusted  from  below  by  the  adjust- 
ing screw,  that  is  threaded  into  a  bracket  extending  down 
from  the  main  body  of  the  tie. 

At  the  lower  end  of  the  bell-crank  lever  (11)  the  arm 
carrying  the  stylus  is  pivotted.  This  arm  is  held  up  to 
its  operating  position  and  against  a  stop  by  a  helical  spring 
(  15).  Or  it  may  be  turned  back  through  about  90  degrees 
when  the  connection  of  the  spring  (15)  is  carried  past  the 
center  and  the  arm  and  stylus  will  be  held  away  from 
contact  with  the  paper  on  the  drum. 

As  for  the  stylus,  itself,  it  is  held  gentlv  pressed  against 
the  paper  by  a  flat  spring  (16),  that  pressure  being  ad- 
justed by  a  thumb  screw  (17). 

The  lateral  movement  of  the  spring  (5)  is  carried,  in 
a  similar  manner  to  the  stylus  (7)  through  the  arm  (18) 


the  be  11 -era nl,    lever    (19)    and   the   arm    (20)    that    carries 
the  stylus. 

It  will  thus  be  seen,  that  an)   downward  movement  of 
the  spring  (2)   i-  indicated  by  an  upward  movement  of 
the  Stylus    Mn    and  any  outward  lateral  movement   ol 
spring  (5)  i-  indicated  l>v  a  downward  movement  of  the 

stylus  (7). 

The  paper  used  on  the  drum  has  a  metallic  coated  stir- 
face  and  is  held  in  place  by  the  clips  (21  |  after  the  man- 
ner of  a  card  on  a  steam  engine  indicator,  the  line  being 
drawn  by  a  brass  stylus. 

This  means  that,  when  records  are  to  be  taken,  the 
rotation  of  the  drum  must  be  limited  to  less  than  a  full 
revolution. 

The  drum  is  similar  to.  though  larger  than,  that  of  a 
steam  engine  indicator.  It  is  rotated  by  a  string  and  re- 
turned by  a  spring  in  the  same  way. 

In  order  that  all  of  the  drums  of  the  installation  mav 
be  rotated  in  unison,  the  strings  are  attached  to  a  bar 
(24)  which  is  carried  on  and  between  rollers.  This  bar 
is  moved  to  the  left  at  a  uniform  speed  by  an  electric 
motor  located  in  a  nearby  shelter. 

The  method  of  operation  is  to  start  the  motor  just  be- 
fore the  vehicle  to  be  investigated  reaches  the  apparatus, 
and  stop  it  when  the  last  wheel  is  clear  of  the  same,  the 
speed  being  regulated  in  accordance  with  the  speed  of  the 
car  or  engine.  The  higher  the  speed  the  faster  the  paper  is 
moved.  The  principal  feature  being  the  uniformity  of 
motion  obtained  so  that  all  records  become  comparable. 

According  to  the  calibrations  that  have  been  made  of 
the  apparatus  the  pen  recording  the  vertical  movement, 
the  stress  amounts  to  50.000  lbs.  to  the  inch,  and  for  the 
horizontal  movement  it  is  32,000  lbs.  to  the  inch.  These 
calibrations  wer#  made  in  the  track  with  the  apparatus 
in  place,  so  that  it  includes  the  bending  of  the  running 
rail  as  well  as  the  resistance  of  the  springs.  The  question 
naturally  arises  as  to  whether  the  units  near  the  end  of 


Single    Otheograph    Unit    Complete 

the  installation  will  offer  the  same  resistance  as  those  near 
the  center,  because  of  the  rigid  support  which  the  rail 
receives  on  the  approach  track.  It  has  been  found  that 
the  difference  in  these  registrations  between  the  end  and 
center  units  is  so  small  as  to  be  undetectable  and  negligi- 
ble. 

At  the  demonstration  on  May  19,  two  locomotives  were 
run  over  the  otheograph  at  10  and  over  60  miles  per  hour 
and  records  of  the  pressures  developed  obtained.     These 
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engines  were  a  Mikado  owned  by  the  New  York  Central, 
and  the  Chicago,  Milwaukee  &  St.   Paul  electric. 

The  general  dimensions  of  the  Mikado  were  as  follows : 

Cylinder  diameter    >.28  in. 

Piston  stroke 30  in. 

Diameter  driving  wheels    63  in. 

Diameter  truck  wheels   33  in. 

Firebox  length  inside H^J^  in. 

Firebox  width  inside 84/4   m- 

Grate  area 66.4  sq.  ft. 

Tubes,  number   253     3,1 4   in. 

Tubes,  length  over  sheets 20  ft.  0  in. 

Heating  surface  times   4287  sq.  ft. 

Heating  surface  firebox  and  arch  tubes  291  sq.  ft. 

Total  heating  surface 4578  sq.  ft. 

Heating  surface  superheater 1780  sq.  ft. 

Weight  on  front  Truck,  working  order  29000  lbs. 
Weight  on  Drivers,  working  order.  .248000  lbs. 
Weight  on  rear  Truck,  working  order  58000  lbs. 
Total  wt.  of  Engine,  working  order  335000  lbs. 

Weight  of  Tender,  loaded 200300  lbs. 

Weight  of  Tender,  empty 85000  lbs. 

Steam  Pressure 210  lbs. 

Max.  Tractive  Force,  Engine    66640  lbs. 

Tractive  Force  Booster   10700  lbs. 

Combined  Tractive  Force. 

Engine  and  Booster 77340  lbs. 

The  dimensions  of  the  electric  locomotive  were: 

Length  over  all 76  ft. 

Length  of  wheel  base 67  ft. 

Length  of  rigid  wheel  base 13  ft.  9  in. 

Total  weight  521,200  lbs. 

Weight  on  driving  wheels 457.800  lbs. 

Diameter  of  driving  wheels   * 44  in. 

Number  of  driving  motors 12 

Total  capacity  (continuous  rating)    .  .  .3200  h.p. 

Total  capacity  ( 1  hour  rating)    3500  h.p. 

Tractive  effort    (continuous)    42,000  lbs. 

Tractive  effort   (  1   hr.  >....' 48.500  lbs. 

Tractive  effort  at  starting  30%  coef.  137,340  lbs. 

The  illustrations  of  the  otheograph  records  that  are  here 
presented  are  those  taken  on  the  5th.  6th  and  7th.  units 
from  the  receiving  end  of  the  apparatus. 

In  comparing  the  records  of  the  two  locomotives  it  must 
be  borne  in  mind  that  the  weight  on  each  driving  wheel 
of  the  mikado  locomotive  was  31.000  lbs.  while  that  on 
each  driving  wheel  of  the  electric  locomotive  was  only 
19,075  lbs.  "  In  other  words  the  weight  on  each  driving 
wheel  of  the  electric  locomotive  was  about  60  per  cent  of 
that  of  the  steam. 

Now  let  us  take  the  otheograms  of  the  two  at  a  speed 
of  10  miles  per  hour.  Those  of  steam  locomotive  show 
the  vertical  stresses  for  each  of  the  six  wheels  of  the 
locomotive  and  the  four  of  the  tender;  while  those  of  the 
electric  locomotive  show  each  of  the  14  wheels. 

If  we  take  the  average  vertical  pressure  as  recorded  on 
the  three  units  for  all  of  the  driving  wheels  we  find  that 
that  average  for  the  electric  locomotive  is  a  little  more 
than  58  per  cent  of  that  of  the  steam  locomotive.  This 
variation  of  2  per  cent  from  the  static  load  ratios  can  well 
be  accounted  for  by  inaccuracy  in  measuring  the  diagrams  ; 
so  that,  taken  as  a  whole,  the  effect  of  the  counterbalance 
at  a  speed  of  10  miles  an  hour  is  apparently  inappreciable. 
But  if  we  compare  the  records  obtained  on  the  individual 
units  we  obtain  quite  different  ratios.  For  example,  in 
the  case  of  unit  No.  5.  the  average  load  imposed  by  the 
electric  locomotive  was  70.3  per  cent  of  that  of  the  steam 
locomotive;  on  unit  No.  6  it  is  52.5  per  cent  and  on  unit 
No.  7  it  is  51.7  per  cent. 


If  we  take  the  average  on  No.  5  as  100  and  compare 
the  other  two  with  it  separately  for  each  locomotive;  the 
steam  locomotive  developed  100  on  No.  5  ;  120.3  on  No. 
6,  and  107.8  on  No.  7.  The  electric  locomotive  ratios 
were  100  for  No.  5 ;  90.2  for  No.  6  and  79.2  for  No.  7 ; 
showing  the  variations  that  are  indicated  on  the  apparatus 
from  unit  to  unit.  In  the  case  of  the  steam  locomotive 
this  might  be  explained  by  the  varying  effect  of  the  coun- 
terbalance. But.  in  the  case  of  the  electric  locomotive  it 
is  difficult  to  think  of  any  other  explanation  than  that 
of  a  variation  in  the  distribution  of  the  weight  than  that 
no  one  unit  carries  the  full  load  of  any  single  wheel,  but 
is  always  influenced  by  the  weight  of  the  next  approaching 
or  departing  wheel  That  this  is  the  case  is  shown  by  the 
failure  of  the  indicating  stylus  to  return  to  zero  between 
the  individual  wheel  impulses. 

The  length  of  the  unit  is  2  ft.  and  the  wheel  spacing 
of  the  driving  wheels  is  4  ft.  7  in.  on  the  electric  locomo- 
tive and  5  ft.  6  in.  on  the  steam  locomotive.  So  that 
were  all  load  removed  from  each  unit,  when  there  was 
no  wheel  directly  above  it,  the  diagram  should  indicate 
no  load.  Whereas  in  the  case  of  the  electric  locomotive 
the  indicated  load  between  the  maxima,  at  10  miles  per 
hour,  averages  94.4  per  cent  of  the  averages  of  those 
maxima  ;  while  those  on  the  diagrams  of  the  steam  locomo- 
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Wheel    Base   of   Mikado    Locomotive 

tive  average  but  61.5  per  cent  of  the  average  of  the  maxi- 
ma, showing  that  in  both  cases  no  unit  is  ever  entirely 
free  from  a  load  while  the  locomotive  is  passing,  and  that 
the  greater  wheel  spacing  of  the  steam  locomotive  per- 
mits of  a  greater  percentage  of  relief  than  does  the  close 
spacing  of  the  electric  locomotive. 

It  would  appear  from  this  that  the  otheograph  diagrams 
give  relative  values  rather  than  the  actual  amount  of  wheel 
load  put  upon  the  rail  by  any  one  wheel. 

This  discussion  has.  thus  far,  related  solely  to  the  slow 
speed  movement  of  10  miles  per  hour. 

Both  engines  were  run  at  high  speeds  and  records  ob- 
tained :  the  steam  locomotive  at  63  and  the  electric  at  65 
miles  per  hour. 

Here  we,  at  once  see  the  effect  of  the  counterbalance 
on  the  third  or  main  driving  wheel.  At  a  speed  of  10  miles 
per  hour  there  is  comparatively  little  difference  between 
the  wheels  on  any  one  unit  and  in  one  case  (the  7th)  the 
load  apparently  applied  by  the  main  driver  was  less  than 
that  applied  by  the  one  immediately  ahead  of  it.  But,  at 
65  miles  per  hour  there  is  a  wide  variation  between  the 
main  and  the  trailing  wheels.  On  unit  No.  6.  the  pres- 
sure indicated  by  the  main  driving  wheel  was  112.3  per 
cent  greater  than  the  average  of  the  other  three.  It  was 
also  26  per  cent  greater  than  the  pressure  imposed  by  the 
same  wheel  on  unit  No.  5,  and  46  per  cent  greater  than 
on  No.  7.  The  evident  explanation  of  this  is  that,  when 
passing  No.  6.  the  counterbalance  was  exerting  its  maxi- 
mum downward  effect.  So  as  this  occurred  with  the  main 
driving  wheel  when  on  or  near  No.  6,  the  other  wheels 
were  nearer  the  other  units  when  their  counterbalances 
were  in  the  approximate  position  occupied  by  that  of  the 
main  driver  on  No.  6.  But  the  indicated  effects  are  para- 
doxical in  the  case  of  the  leading  driver  whose  maximum 
pressure  was  indicated  on  unit  No.  5  and  decreased  to 
No.  7,  where  as  the  contrary  would  seem  to  have  been  the 
proper  thing. 
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In  the  case  of  the  electric  locomotive  there  is  remarkably 
little  difference  between  the  indicated  imposed  loads  at  10 
miles  an  hour  and  at  65.  Indeed  on  taking  the  average  of 
all  wheels  on  all  three  units  they  are  practically  identical. 
But  it   I-  interesting  to  note,  that  despite  the  greatly  in- 


an  hour  than  at  the  slower  speed  or  10  miles  per  hum-. 
This  (hup  in  the  steam  locomotive  average  reduces  the 
difference  between  it  and  the  electric  locomotive;  the  av- 
erage  of  the  latter  being  73.9  per  cent  of  that  of  the 
former. 


UA/'T  A/o.S 


UAJ/T  A/o.  6 


UN/  T  A/o.  7 


/-/OX/ZOAjrAL  rs/fiusr 


[/SftT/CAL   T/iRfST 

£L£CTRIC  LOCOMOT/\/£ 


|  "ul  i — -VAy-'-w-" 


\  — Wy  * 


HORIZONTAL   THRUST 


SP££Z) 
/OR1/LTSPTR 

HOUR 


VERTICAL   THRUST 
M/KADO   L0COM0T/VH 


(JA//T  A/o.S 


(/A//T  A/o.  & 


UN/  7-  A/o.  7 


"*v 


/-/OA/Z  OA/  7>?  L    T/Y/fC/S  T 


y^/^y^v^      yv^r^r^v-v       y^^r'-K^ 


VSXT/C^L    T/lftUST 
£1  £C  T/f/C  L  0COA7O  T/l/£  A  T  6SAf.  P.  H 


-^-^a^-~  y  ' 


//Ofi/ZONTAL      T///f£/sr 


-*S\H^    -^J <7-T=, ~=- 


V£A  T/CA  L    T//R  OS  r 
M/KADO  LOCOMOT/l/li     AT    63  M.  P.  //. 


creased  impact  of  the  main  driving  wheel  of  the  steam  lo- 
comotive the  average  impact  of  all  four  wheels  is  23  per 
cent  less  at  65  miles  per  hour  than  at  10,  while  the  average 
of  the  minima  indications,  was  13  per  cent  less  at  65  miles 


As  for  the  minima  indications  between  wmeel  impact,  the 
average  of  those  of  the  electric  locomotive  at  63  miles  per 
hour  was  94.6  per  cent  of  or  practically  the  same  as  the 
average  of  those  at  10  miles  per  hour. 


168 


RAILWAY    AXD     LOCOMOTIVE     ENGINEERING 


June.  1924 


These  seeming  inconsistencies  can  be  readily  explained 
on  the  same  basis  as  that  already  offered  to  the  effect  that 
no  unit  is  ever  entirely  free  from  load.  In  the  case  of  the 
steam  locomotive  the.  greater  wheel  spacing  permits  a  more 
marked  reduction  of  load  and  an  increase  of  drop  between 
impacts  than  is  possible  with  the  shorter  spacing  "of  the 
electric  locomotive. 

There  is  also  a  probability  of  there  being  a  lag  in  the 
action  of  the  apparatus  at  high  speed,  just  as  there  is  a  lag 
in  the  movement  of  thin  ice  when  a  skater  passes  rapidly 
over  it.  This  would  account  for  the  lower  average  indi- 
cations at  high  than  at  low  speeds. 

The  horizontal  thrusts  as  indicated  by  the  upper  lines 
of  the  diagrams  are  insignificant  in  amplitude  and  appar- 


ently the  lateral  thrusts  do  not  belong  to  any  one  wheel, 
and  an  analysis  woufld  be  very  difficult.  Occasionally  there 
is  a  lateral  thrust  that  corresponds  with  the  leading  wheel, 
but  as  often  there  is  scarcely  an  indication  of  a  thrust  un- 
til the  locomotive  has  moved  for  a  considerable  distance 
over  the  unit.  This  is  especially  true  of  the  electric  loco- 
motive and  checks  with  other  observations  previously  made 
with  another  type  of  apparatus.  In  the  case  of  the  steam 
locomotive  on  the  other  hand  there  is  nearly  ahvavs  a 
lateral  indication  corresponding  to  the  leading  wheel,  but 
this  does  not  mean  that  the  lateral  thrust  exerted  by  the 
leading  wheel  is  the  greatest. 

The  indications,  thus  far  obtained,  though  relative  are 
of  great  value  and  opens  up  a  vista  of  great  usefulness  in 
this  class  of  investigation. 


Fuel  Association  Holds  Its  Annual  Convention 

Address   by    R.    H.    Aishton,    President    of   the   A.    R.    A. — 
Report    of    the    Committee    on    Locomotive    Firing    Practice 


'1  he  sixteenth  annual  meeting  of  the  International  Rail- 
way Fuel  Association  was  held  at  the  Hotel  Sherman, 
Chicago.  May  26  to  29  inclusive.  Features  of  the  open- 
ing session  were  the  addresses  by  R.  11.  Aishton,  presi- 
dent of  the  American  Railway  Association,  and  Charles 
Donnelly,  president  of  the  Northern  Pacific  Railway.  Mr. 
Aishton's  address  dealt  with  some  aspects  of  the  problem 
of  fuel  economy,  while  Mr.  Donnelly's  was  devoted  to  the 
proposed  consolidation  of  railroads  to  a  limited  number 
of  systems  as  outlined  in  the  Transportation  Act.  An  ab- 
stract of  Mr.  Aishton's  address  follows: 

Address  of  Mr.  R.  H.  Aishton 

Equally  with  everybody  connected  with  the  railroad 
service,  and  with  the  public  who  are  dependent  on  its  use, 
you  gentlemen  of  the  International  Railwav  Fuel  Asso- 
ciation  are  also  vitally  interested  in  the  future  destinies 
of  the  railroads,  their  success  and  failure,  and  I  know  of 
no  body  of  men  who  have  any  greater  individual  influence 
on  their  welfare  thai,  you  and  your  associates  on  the  bat- 
tle line  of  the  railways,  who  have  to  do  with  the  fuel 
pn  iblem. 

What  is  your  problem?  Considering  the  aggregate  of 
the  coal  used  on  the  class  I  railroads  of  this  country  the 
figures  are  so  startling  that  we  are  apt  to  get  lost,  and 
the  use  of  such  figures  suggests  enormous  and  unlimited 
sources  of  supply.  I  am  just  going  to  quote  you  a  few 
figures  to  paint  the  picture: 
Total  fuel  consumption  vear  1923  (in- 
cludes fuel   oil   equated ) 146.500,000  tons 

.Made  up  as  follows : 

Freight    90.000,000  tons 

1  'assenger   32.000,000  tons 

Switch'    24,500,000  tons 

Total   146,500.000  tons 

Total  cost       $507,000,000 

Average  cost  fuel,  per  ton  (all  fuel)..  3.46 

Now  that  these  millions  are  out  of  our  system,  we  will 
try  and  get  down  to  something  we  can  understand.  I 
never  can  just  get  adjusted  to  a  comprehension  of  what  a 
million  means,  because  when  I  count  over  a  thousand  of 
anything  I  am  utterlv  lost. 

The   Measure   of   the   Problem 

You  are  all  familiar  with  the  measure  of  freight  ser- 


vice, commonly  called  a  thousand  gross  ton  miles.  One 
of  the  large  measures  of  efficiency  and  economy  in  mov- 
ing a  thousand  tons  a  mile  is  how  much  coal  is  burned  in 
that  operation.  Last  year  it  took  160.2  pounds  of  coal 
turned  into  steam  to  move  one  ton  of  gross  freight  a 
thousand  miles,  or  a  thousand  gross  tons  one  mile,  which, 
l>v  the  wav,  is  2.8  oounds  le^s  than  1922  and  1.8  pounds 
less  than  1921. 

I  have  here  in  my  hand  a  pound  of  coal.  It  doesn't 
amount  to  much  in  looks,  and  few  of  us  would  stop  to 
pick  it  up  or  refrain  from  kicking  it  down  the  bank,  but 
yet  in  that  one  pound  of  coal  as  applied  to  one  thousand 
ton  miles  lies  the  greatest  opportunity  for  economv  that 
I  know  of.  I  told  you  I  wouldn't  talk  any  more  about  mil- 
lions, so  I  won't  say  how  many  millions  or  billions  of  ton 
miles  were  made  in  the  course  of  a  year.  Suffice  it  to 
say  that  it  you  were  to  move  a  ton  of  gross  freight  one 
thousand  miles,  and  did  it  with  that  pound  of  coal  less 
than  you  used  in  1923,  and  moved  the  same  ton  mileage 
a--  in  1923,  you  would  have  saved  in  the  aggregate  561,- 
987  tons  of  coal,  which  at  the  prevailing  price  of  coal, 
turned  into  money,  would  mean  $1,944,999  less  than  in 
1923.  Is  that  worth  going  after?  You  men  know  better 
than   I  how  you  can  do  it. 

In  the  same  way,  applying  that  same  degree  of  saving, 
one  pound  of  coal  out  of  every  160.2  pounds  used  in 
passenger  service,  would  have  200,000  tons  of  coal  valued 
at  $692,000.  If  you  applied  that  same  degree  of  saving 
to  the  fuel  used  in  switch  service  and  for  other  purposes, 
such  as  stationary  boilers,  stations  and  for  heating  pur- 
poses, etc..  it  would  mean  a  further  saving  of  153,000 
tons,  or  $529,000,  making  an  imposing  total  of  $3,165,- 
000  less  cost  than  would  have  been  incurred  provided  the 
same  amount  of  fuel  was  consumed  per  1.000  ton  miles 
as   in  1923. 

\\  c  hear  a  great  cleal  nowadays  regarding  scientific  in- 
vestigation, development  of  methods  and  appliances  for 
bringing  about  wholesale  greater  economies  in  fuel,  and 
while  they  may  and  no  doubt  do  possess  possibilities,  in 
my  opinion  we  must  take  cognizance  of  the  fact  that  they 
all  have  one  present  vital  disadvantage  and  that  may  be 
briefly  expressed  in  the  term  "capital  expenditures."' 

Capital  expenditures  depend  on  earning  power  of  6 
railroad,  and  unless  the  necessary  capital  can  be  secured 
at  reasonable  terms,  and  this  is,  in  turn,  dependent  upon 
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the  net  revenue  of  the  railways,  it  is  absolutely  futile  to 
talk  about  large  capital  expenditures  until  condiions  im- 
prove, although  we  all  may  know  that  such  expenditures 
would  produce  a  good  return. 

Furthermore  do  not  overlook  the  fact  thai  in  the  last 
two  decades  every  known  appliance  for  producing  econ- 
omy lias  been  installed  mi  new  locomotives  and  to  a  very 
large  extent  on  the  larger  locomotives  as  they  go  through 
the  shop.  While  I  will  not  undertake  to  say  what  the 
total  capital  expenditure  lias  been,  in  the  matter  of  super- 
heaters alone  it  runs  up  over  $125,000,000  and  in  1923 
alone,  there  was  programmed  and  being  installed  super- 
heaters to  the  value  of  practically  $7,000,000  for  this  one 
item  alone.  In  addition  to  that,  large  amount  of  capital 
have  been  put  into  brick  arches,  stokers,  coal  breaking 
appliances,  self-closing  fire  box  doors  and  all  the  ap- 
pliances with  which  you  are  familiar  that  it  is  claimed 
add  tn  economy,  besides  liberal  installations  of  numerous 
experimental  devices  not  yet  proven  but  which  may  lead 
to  economies  in  labor  and  fuel  costs. 

I  think  what  we  have  got  first  and  immediately  to  at- 
tack is  the  problem  as  it  is,  the  tools  as  they  are  in  our 
hands  today  and  by  the  application  of  knowledge  initia- 
tive, and  a  desire  to  bring  about  accomplishment  get  an 
immediate  result,  out  of  these  vast  capital  expenditures. 
As  I  see,  there  is  hardly  an  activity  or  an  employee  in  any 
department  of  the  railroads  that  does  not  have  an  op- 
portunity to  save  on  fuel  consumption  and  to  play  its 
particular  part  in  saving  that  pound  of  coal. 

For  example,  the  mechanical  department.  Is  your  de- 
sign of  a  locomotive  such  as  to  bring  about  the  most  eco- 
nomical use  of  fuel?  I  don't  know  much  about  back  pres- 
sure, but  I  do  know  something  about  an  automobile.  I 
know  when  I  have  carbon  in  the  cylinder  I  burn  more  gas, 
create  less  power  and  bring  about  more  dissatisfaction 
than  is  the  case  if  I  don't.  Isn't  back  pressure  something 
like  the  carbon  in  your  cylinder?  Are  your  exhaust  ports, 
exhaust  passages  and  exhaust  nozzles  properly  designed? 
In  other  words,  when  your  steam  has  done  the  work  is 
the  freest  possible  outlet  given  it  to  the  atmosphere? 

The  cut-oft"  and  the  speed  also  have  something  to  do 
with  back  pressure.  In  Europe,  I  understand,  they  think 
this  is  so  important  that  on  a  good  many  of  the  railroads 
they  have  a  gauge  in  the  engineer's  cab  that  shows  just 
what  his  back  pressure  is.  It  adds  to  the  effective  ma- 
nipulation of  the  locomotive  to  get  rid  of  the  steam  when 
used  promptly  and  without  delay,  and  if  the  necessary 
steps  can  be  taken  to  save  any  of  the  back  pressure  inci- 
dentally it  is  reflected  in  reduction  of  fuel  used. 

I  simply  cite  this  to  indicate  the  importance  of  this 
question  of  back  pressure,  not  with  the  idea  of  even  sug- 
gesting putting  gauges  on  locomotives,  but  to  indicate 
that  investigation  and  care  on  the  part  of  everybody  in 
avoiding  back  pressure  by  well-known  methods  may  bring 
about  a  very  decided  improvement. 

Operating  department:  I  just  read  a  paper  by  Mr. 
W.  L.  Richards,  an  engineer  of  the  Union  Pacific  road, 
on  the  advantages  of  pre-classification.  This  is  its  long 
name  What  it  really  means  is  switching  orders  or  switch- 
ing shipping  tickets  instead  of  cars,  and  holding  cars 
when  necessary  to  avoid  extra  switching,  and  in  some 
cases  movement  to  destination  in  train  lots.  This  item 
alone  will  save  you  a  pound  of  coal  and  more  in  switching 
service. 

How  about  standby  time  at  engine  terminals?  I  have 
just  read  a  statement  in  the  March  number  of  the  En- 
gineers' Journal  that  steam  locomotives  burn  some  29,- 
000,000  tons  of  fuel  while  they  are  out  of  action — stand- 
ing by  in  vards  or  roundhouses  waiting  to  be  put  to  work. 
What  about  it?  Whether  the  amount  is  overstated  or 
not,  is  there  not  some  opportunity  for  economy? 


[mproved  locomotive  terminals  are  more  than  mere  me- 
chanical contrivances  offering  means  for  reducing  the  cost 
ol  handling  locomotives  at  the  end  of  their  run  and  con 
ditioning  them  for  the  next  run.  'I  hey  are  operating 
tures.  Every  hour  that  you  can  save  for  a  locomotive  at 
a  terminal  is  that  much  i"  the  good,  not  only  in  the  ac- 
tual saving  of  coal   but   in  the  use  made  of  the  locomotive 

investment.  I  will  venture  the  assertion  that  in  this  one 
item  alone  you  can  pick  up  a  part  of  that  pound  of  coal 
I    referred  to. 

I  do  not  know  of  any  subject  that  will  be  more  pro- 
ductive ot  useful  information  than  a  close  check  of  means 
and  methods,  particularly  the  latter,  to  bring  about  a 
more  intensive  use  of  locomotive  investment.  This  goes 
into  everything,  y«'s  into  the  management  of  ash  pits, 
shaking  of  grates,  etc.,  and  the  desire  on  the  part  of 
everybody  and  every  department  to  keep  this  locomotive 
moving,  because  when  the  locomotive  is  standing  still 
it  is  not  only  the  investment  in  the  locomotive  but  a  lot 
of  other  investments  that  are  non-productive. 

The  yard,  as  I  have  always  seen  it,  wants  engines  ready 
whether  the  trains  are  ready  or  not.  The  roundhouse  al- 
ways wants  time.  There  is  a  direct  conflict  of  interests 
that  calls  for  co-operation.  If  I  were  to  offer  a  sugges- 
tion it  would  be  that  the  clerk  of  the  yardmaster  and  the 
clerk  of  the  roundhouse  foreman  get  their  heads  to- 
gether, put  this  pound  of  coal  in  front  of  them,  and 
through  co-operative  action  get  the  answer.  You  will 
save  the  pound  of  coal  all  right. 

It  is  not  all  the  engineer  and  fireman  by  a  "long  shot'' 
in  this  problem  of  saving  coal.  I  have  a  suspicion  that 
a  more  general  use  of  the  "19  form  of  train  order"  would 
have  a  pretty  direct  effect  on  the  coal  pile.  Anything  that 
you  can  do  to  keep  a  freight  train  going,  instead  of  stop- 
ping, means  the  saving  of  fuel. 

One  of  the  greatest  means  of  bringing  about  a  better- 
ment is  through  the  exchange  of  ideas,  such  is  is  brought 
about  through  a  meeting  of  this  character.  If  some  fel- 
low has  an  idea  as  to  some  better  way  of  doing  something, 
for  his  own  good,  for  the  good  of  the  railroad  he  serves 
and  particularly  for  the  benefit  of  the  entire  railroad  sit- 
uation, he  ought  to  make  it  known.  If  there  is  anything 
in  it,  you  men  ought  to  be  big  enough  to  recognize  it  and 
and  go  home  to  your  managements  and  try  to  get  it  go- 
ing. I  know  the  temper  of  management  well  enough  to 
know  that  anybody  that  has  any  proposition  that  will  save 
a  pound  of  coal,  and  particularly  if  connected  with  it 
they  do  not  have  some  ideas  about  large  capital  expendi- 
tures being  the  only  remedy  to  bring  it  about,  they  will 
meet  with  a  very  warm-hearted  reception. 

You  have  had  in  the  past  years  papers  without  number 
from  scientific  bodies,  from  our  great  universities,  from 
technical  and  practical  experts,  and  the  latest  development 
was  a  series  of  most  excellent  papers  brought  out  by  a 
competition  inaugurated  by  your  association.  In  those 
papers  practically  every  phase  of  this  fuel  subject  has 
been  covered. 

It  would  lie  useless  for  me  to  stand  up  here  this  morn- 
ing and  tell  you  of  the  things  that  have  been  written,  and 
which  you  have  read  on  all  these  various  matters.  Just 
get  out  of  your  head  that  it  is  a  big  problem — it  isn't ; 
just  get  out  of  your  head  that  it  is  wholly  a  scientific, 
technical  problem,  it  isn't.  All  the  science  and  technique 
in  the  world  is  powerless  alone  and  without  back  of  it  the 
determination  to  do  the  job  right.  Just  get  out  of  your 
bead  that  it  is  Bill  Jones'  problem — it  isn't,  it  is  your 
problem. 

lust  get  into  vour  head  that  in  this  pound  of  coal,  and 
in  your  personal  relation  to  it.  lies  the  answer  to  the 
question.  Having  made  up  your  mind  that  it  can  be  done, 
do  not  at  the  end  of  this  meeting,  simply  pass  a  set  of 
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resolutions  and  go  and  forget  all  about  it ;  but  remember 
there  are  two  million  other  railroad  employees  in  this 
country  to  whom  it  will  be  your  job  to  get  this  message. 
Go  home  and  tell  your  maangement  about  it,  tell  them 
you  believe  in  it,  if  you  do.  Get  them  behind  it,  and  I 
will  predict  that  when  you  next  have  a  convention  of  this 
association,  you  will  find  that  you  have  made  definite 
progress,  and  you  will  be  able  to  point  with  pride  to  what 
you  actually  have  accomplished. 


Report  of  Committee  on  Firing  Practice 

The  following  is  a  report  of  the  Committee  on  Firing 
Practice  presented  at  the  convention  of  the  International 
Railway  Fuel  Association : 

Experience  is  a  great  teacher.  We  must  learn  either 
from  our  own  experiences  or  from  experiences  of  others. 
But,  how  long  does  it  require  an  inexperienced  young  man 
to  fire  a  locomotive  properly?  A  young  man  accepting 
the  position  of  locomotive  fireman  is  also  serving  his  ap- 
prenticeship for  a  locomotive  engineman.  This  experience 
usually  requires  one  thousand  days'  work  before  being 
promoted  to  the  responsibility  of  a  locomotive  engineman. 

Every  man  employed  as  a  fireman  must  be  made  to 
realize  his  personal  responsibility  to  improve  himself  so 
he  will  be  capable  of  passing  the  various  examinations 
when  called  for  promotion  to  position  as  engineman. 

When  starting  this  man  out  to  learn  to  fire  a  locomotive 
he  should  be  placed  with  some  selected  engine  crew  and 
before  placed  on  the  fireman's  roster,  he  must  be  further 
instructed  by  the  supervising  officer.  The  instructions 
should  be  such  as  to  make  the  fireman  appreciate  and  know 
the  value  of  fuel  properly  placed  and  the  loss  of  fuel  not 
properly  placed  in  the  firebox,  including  his  own  loss  of 
labor.  Active  support  must  be  given  by  supervisor,  who 
will  watch  nis  progress  to  see  that  he  does  not  acquire 
habits  in  his  early  stage  of  experience  that  will  be  waste- 
ful in  his  work.  An  engineman's  interest  in  saving  fuel 
must  necessarily  cause  him  to  do  his  part  in  seeing  that 
the  fireman  keeps  steam  by  intelligent  use  of  fuel. 

It  is  now  the  practice  of  some  engine  crews  to  run  tur- 
bine generator  and  cab  lights  through  the  day  at  consider- 
able fuel  expense  in  order  that  they  easily  read  the  indi- 
cations of  gauges.  Gauges  and  water  glasses  should  be 
so  constructed  and  located  as  to  make  it  unnecessary  to  use 
cab  lights  during  the  daw 

Many  delays  can  be  contributed  to  excessive  grate  shak- 
ing, 'fhe  foundation  of  this  delay  usually  occurs  at  the 
beginning  of  the  trip  when  the  fire  is  light.  Many  coals 
when  thoroughly  burnt  require  no  grate  shaking.  Coals 
containing  large  ash  contents  must  have  grates  shaken 
just  enough  to  remove  ash.  It  is  very  important  to  know 
that  the  ashes  are  not  obstructing  the  air  opening  between 
mud  ring  and  ash  pan.  Grates  should  never  be  shaken 
when  engine  is  working  hard.  It  is  advisable  to  shake- 
grates  easilv  so  as  not  to  disturb  the  fire  any  more  than 
necessary.  "Suitable  shaker  bars  and  shaker  arm  connec- 
tions are'  very  essential  and  a  further  study  should  be  given 
to  shaker  bars  and  connections.  The  neglect  of  cleaning 
-rates  results  in  spoiled  fires,  increased  consumption  of 
fuel  and  in  extreme  cases  delays  or  engine  failures  for 
want  of  adecjuate  steam  pressure.  There  is  absolutely  no 
excuse  for  not  cleaning  the  grates  properly  before  a 
new  fire  is  built.  The  grates  should  receive  regular  and 
careful  inspection  at  the  end  of  each  trip.  Defective  grates 
found  should  be  promptly  renewed,  as  defective  grates 
with  fingers  burned  or  broken  off  will  cause  a  consider- 
able amount  of  fuel  waste. 

The  importance  of  adequate  air  openings  in  to  the  ash 
pan  has  been  brought  out  very  clearly  in  this  and  other 


railway  association  meetings  in  the  past.  It  is  generally 
known  among  mechanical  men  in  all  branches,  yet  it  is 
surprising  to  note  that  this  is  frequently  overlooked  and 
that  new  locomotives  are  still  being  built  and  older  ones 
allowed  to  remain  in  service  with  marked  deficiency  in 
this  respect.  It  is  all  the  more  surprising  because  it  is 
generally  known  that  air  and  oxygen  are  absolutely  free 
and  coal  a  costly  commodity. 

Air  leaks  into  the  front  end  will  affect  the  steaming  of 
the  engine  very  materially.  Sometimes  when  you  ride  on 
the  front  end.  when  the  train  is  moving  slowly,  you  would 
be  surprised  at  the  number  of  air  leaks  you  will  discover 
by  listening  to  the  inrush  of  air  around  the  joints  of  the 
front  end  ring  and  front  door  and  base  of  the  smoke  stack. 
A  better  method  is  to  apply  the  blower  in  the  roundhouse 
and  look  for  these  leaks  with  a  lighted  torch. 

Cleaning  of  flues  is  another  important  item  in  the  con- 
sumption of  fuel.  The  maximum  allowable  time  or  mile- 
age between  flue  cleanings,  consistent  with  real  efficiency, 
should  be  determined  in  the  various  districts  and  for  the 
several  classes  of  power  and  service,  and  thereafter  flues 
should  be  cleaned  within  the  limits  thus  determined.  When 
correct  apparatus  and  method  for  flue  cleaning  are  estab- 
lished, they  should  be  maintained,  records  kept  and  effi- 
ciency checks  made  by  supervising  officers  to  insure  good 
work  on  the  part  of  the  flue  cleaners.  Advantages  to  be 
gained  by  the  superheating  apparatus  are  frequently  lost 
bv  low  temperature  in  steam  due  to  plugged  flues. 

Steam  leaks  in  the  superheater  elements  are  frequently 
found.  It  is  a  cause  for  considerable  waste  of  fuel  and 
hard  steaming  engines  if  such  leaks  are  not  found  and  re- 
paired promptly.  It  is  recommended  that  regular  tests 
be  made,  perhaps  quarterly  tests  will  prove  sufficient,  to 
discover  such  leaks.  The  nozzle  should  not  be  bushed  to 
overcome  such  defects.  To  do  so  is  costly  on  the  coal 
pile. 

It  is  very  important  that  the  superheater  damper  is 
maintained  in  proper  alignment.  If  the  damper  has  not 
sufficient  opening  or  fails  to  open,  it  will  effect  the  super- 
heater temperature  and  the  fuel  and  water  consumption 
will  increase  rapidly  in  corresponding  degree  with  the 
dislocation  of  the  damper.  The  damper  is  a  very  impor- 
tant appliance  of  the  superheater  engine  and  it  is  not  given 
the  attention  generally  that  it  should  have. 

Results  of  covering  smoke  stacks  when  fire  was  dumped 
indicate  that  there  is  a  big  saving  both  in  time  and  fuel  in 
firing  up  a  locomotive  where  stack  covers  are  used.  This 
saving  does  not  call  for  any  extra  labor  or  great  effort. 
In  placing  a  cover  on  the  stack  the  saving  commences  and 
continues  until  cover  is  removed.  When  comparative  tests 
have  been  made  it  has  shown  that  when  smoke  stack  cov- 
ers have  been  used,  boilers  hold  the  steam  from  five  to 
eight  hours  longer  than  when  stacks  are  uncovered. 

An  important  subject  that  should  be  followed  up  is  the 
fire  building  in  locomotives  in  advance  of  leaving  time. 
When  a  locomotive  is  fired  up  a  long  time  in  advance  of 
leaving  time,  front  end  netting  becomes  stopped  up,  the 
fire  becomes  dirty  which  often  results  in  engine  not  steam- 
ing and  failing  on  line  of  road.  To  provide  a  safe  mar- 
gin, two  or  probably  three  hours  before  leaving  time  is 
ci  msidered  ample  to  start  a  fire  in  locomotive  intended  for 
any  service. 

Oil  Burning  Locomotives 

The  firing  of  an  oil-burning  locomotive  differs  very  ma- 
terially from  the  firing  of  a  coal-burning  locomotive,  and 
more  careful  attention  is  necessary  in  oil-burning  than  in 
an  oil  burner  demands  that  close  attention  be  given  at  all 
times  in  order  to  produce  satisfactory  results.  In  fact, 
a   good   fireman   on   an   oil-burning   locomotive   must  be 
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watchful  and  diligent,  for  he  can  save  or  waste  more  than 
he  could  mi  a  coal-burner. 

I  In-  conditions  are  such  that  no  arbitrary  instructions 
can  be  given  as  to  how  much  steam  should  be  used  for 
the  atomizer,  how  much  the  dampers  should  be  opened,  or 
the  exact  temperature  to  which  the  oil  in  the  tender  should 
be  heated.  These  details  must  lie  left  to  the  intelligence 
of  the  engine  crew,  and  their  experience  should  indicate 
the  adjustments  necessan  under  various  conditions. 

It  should  be  remembered  that  the  preservation  of  the 
firebox  and  lines  is  as  important  as  keeping  up  steam  or 
making  time,  and  rapid  changes  of  temperature  in  boilers 
cause  expansion  and  contraction  that  will  result  in  leaks 
developing.  To  this  end,  engineers  and  firemen  could  co- 
operate to  prevent  cold  air  from  being  drawn  into  the  fire- 
box and  through  the  flues. 

The  fireman  should  be  at  the  firing  valve  when  the 
engine  is  started.  He  should  increase  his  fire  immediately 
before  the  throttle  is  opened  and  should  reduce  it  immedi- 
ately after  the  throttle  is  closed.  Any  change  in  the  position 
of  the  throttle  or  reverse  lever  while  running  should  be 
correspondingly  anticipated  by  the  fireman  and  the  fire 
regulated  accordingly.  The  fire  must  at  all  times  be 
regulated  to  suit  the  work  the  engine  is  performing. 
When  there  is  a  probability  of  the  driving  wheels  slip- 
ping, the  firing  valve  should  be  opened  sufficiently  to 
guard  against  the  fire  being  drawn  out  by  the  exhaust  in 
ease  slipping  occurs.  At  other  times  the  fire  should  be 
regulated  so  as  to  maintain  uniform  steam  pressure  most 
economically. 

The  engineer  should  call  the  fireman's  attention  when 
about  to  change  the  position  of  the  throttle  or  reverse 
lever. 

A  white  incandescent  color  at  the  peep  hole  in  the  fire 
door  and  the  complete  absence  of  smoke  at  the  stack, 
without  an  objectionable  amount  of  air  in  the  gases  of 
combustion,  is  most  desirable.  Black  smoke  indicates  in- 
complete combustion,  waste  of  fuel  and  should  be  avoided. 
Leaky  steam  pipes,  superheaters,  flues,  fire-box  seams,  or 
improper  combustion  from  any  cause  will  produce  a  ruddy 
color  in  the  fire-box. 

The  firing  valve  and  not  the  injector  should  be  used  to 
control  the  steam  pressure.  The  operation  of  the  injector 
should  be  as  nearly  continuous  as  possible  while  the  engine 
is  working.  Variations  in  the  water  requirements  of  the 
boiler  should  be  met  by  partially  opening  or  closing  the 
injector  water  valve  as  required.  If,  when  the  engine  is 
working,  the  steam  pressure  approaches  the  popping  point 
and  the  injector  is  shut  off,  the  injector  should  be  started, 
only  if  the  boiler  needs  water.  If  no  water  is  needed  the 
fire  should  be  reduced.  If  the  injector  is  started,  the  firing 
valve  should  be  left  alone  or  opened  slightly  if  necessary 
to  maintain  working  pressure.  In  no  case  should  the  fire 
be  reduced  and  the  injector  started  at  the  same  time  in 
order  to  prevent  popping. 

The  use  of  the  injector  when  standing  or  drifting 
should  be  avoided  as  far  as  possible.  When  it  is  neces- 
sary to  use  the  injector  under  these  conditions,  it  should 
lie  used  intermittently  and  a  good  fire  should  be  main- 
tained as  long  as  the  injector  is  in  use. 

Forcing  the  fire  on  an  oil  burning  locomotive  is  likely 
to  injure  the  fire-box  sheets  and  flues  and  in  the  event  of 
it  being  absolutely  necessary  to  force  the  fire  beyond  a 
reasonable  point,  unusual  care  should  be  taken  to  see  that 
sufficient  water  is  on  the  crown  sheet  to  prevent  damage. 

When  standing  or  drifting,  the  dampers  should  be 
closed  and  a  light  fire  maintained  in  order  to  maintain  as 
nearly  as  possible  a  uniform  temperature  in  the  fire-box 
to  prevent  injury  to  the  fire-box  and  flues. 

Mechanical  Locomotive   Stokers 

It  must  be   distinctly  understood  that  the  mechanical 


locomotive  stoker  is  in  no  sense  of  the  word  automatic, 
but  that  it  is  ;i  mechanical  device  designed  to  assist  in  ob 
taming  the  utmost  efficiency  from  every  pound  .of 
fired.  [*he  i  bject  in  applying  the  stoker  is  to  do  some- 
thing; with  th.-  locomotive  that  is  impossible  with  the  scoop 
shovel  and  man  power.  The  operation  of  this  device  re- 
quires intelligent  handling  which  can  only  be  furnished 
by  the  firemen  depending  mi  his  ability,  skill  and  good 
judgment  coupled  with  the  co-operation  of  the  engincman 
in  handling  the  locomotive,  or  he  waste  it  through  lack 
of  knowledge  or  inattention  to  his  duties.  It  follows  that 
the  fireman  must  have  sufficient  know-ledge  of  its  principles 
ot  operation  to  begin  with.  Therefore,  as  the  stoker  is  not 
automatic,  it  is  necessary  that  the  fireman  furnish  the 
knowledge  incidental  to  firing  the  locomotive  regardless 
of  whether  the  coal  is  put  in  the  fire-box  with  a  scoop  or 
with  a  stoker. 

The  stoker  will  crush  the  coal,  convey  it  from  the  tender 
to  the  fire-box  and  distribute  it  over  the  grate  surface, 
provided  the  distributing  mechanism  is  properly  manipu- 
lated. However,  as  the  stoker  cannot  see  where  it  is  put- 
ting the  coal,  or  cannot  see  how  the  draft  is  distributed 
over  the  grate  area,  which  of  course  governs  the  manner 
in  which  the  coal  is  burned,  it  follows  that  it  is  the  fire- 
man's duty  to  look  at  the  fire  occasionally.  If  he  sees  that 
he  did  not  set  the  distributing  mechanism  right,  the  first 
thing  is  to  make  the  necessary  adjustment.  Firemen  are 
inclined  to  wait  until  the  steam  pressure  begins  to  drop 
back,  and  then  if  they  cannot  bring  her  back  to  the  pop- 
ping point  by  increasing  the  speed  of  the  stoker,  they  will 
examine  the  fire  in  order  to  see  why  the  locomotive  is  not 
steaming  the  same  as  it  did  starting  out.  In  a  case  of  this 
kind  they  usually  find  that  banks  have  formed  in  some 
part  of  the  fire-box,  sometimes  so  heavy  that  no  draft  can 
get  through  them,  consequently  reducing  the  effective 
coal  burning  grate  area  in  proportion  to  the  size  of  the 
bank.  Of  course,  when  a  condition  of  that  kind  is  noticed, 
firemen  usually  get  busy  with  the  clinker  hook  to  pull  the 
bank  down,  or  else  with  a  shaker  bar  try  to  reduce  the  size 
of  the  bank  by  shaking  the  excess  into  the  ash  pan.  Either 
of  these  methods  simply  makes  extra  work  for  the  fireman 
that  could  have  been  avoided,  and  usually  results  in  exces- 
sive coal  consumption.  Therefore,  it  follows  that  if  the 
fireman  wants  to  actually  save  himself  work,  and  also 
wants  to  keep  the  coal  consumption  within  reasonable 
limits,  he  should  look  in  the  fire-box  quite  frequently, 
examine  the  condition  of  the  fire,  and  if  the  distribution 
is  not  as  it  should  be,  change  it  until  he  gets  it  right. 

The  whole  trouble  is,  the  stoker  is  not  human,  conse- 
quently it  cannot  tell  whether  the  coal  coming  forward 
from  the  tender  consists  of  practically  all  crushed  lumps 
or  of  the  finer  particles  such  as  slack  or  screenings.  Re- 
gardless of  the  method  of  distribution  used,  it  takes  more 
power  to  scatter  the  lumps  than  it  does  the  finer  coal. 
First,  because  the  lump  is  heavier ;  and  second,  because  the 
draft  has  a  material  effect  on  the  finer  coal,  tending  to  pull 
it  forward.  Therefore,  even  though  the  distribution  was 
perfect  when  starting  out,  should  the  character  of  the  coal 
in  the  tender  change  as  it  is  liable  to  do  when  using  mine 
run,  i.e..  change  from  lump  to  screenings  or  vice  versa, 
it  follows  that  the  distribution  will  be  changed  correspond- 
ingly ;  as  for  instance,  if,  as  is  usually  the  case  on  the  be- 
ginning of  the  trip,  the  large  lumps  are  down  against  the 
coal  gate  so  that  the  first  coal  the  stoker  gets  is  lump,  the 
distributors  are  adjusted  to  handle  the  lump  and  scatter  it 
over  the  grate  area,  and  then  the  lumps  quit  coming  and 
the  slack  commences  to  feed  into  the  conveyor  through, 
if  the  distributor  pressure  is  not  reduced  the  excess  pres- 
sure, aided  by  the  draft,  will  have  a  tendency  to  carry  the 
greater  part  of  the  screenings  under  the  arch  and  the  next 
thing  is  a  bank,  and  usualy  closely  on  the  heels  of  a  bank 
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with  some  kinds  of  coal,  we  find  clinkers,  and  following 
banks  and  clinkers,  we  will  find  trouble.  Therefore,  as 
previously  stated,  the  fire  should  be  watched  just  as  care- 
fully when  stoker  firing-  as  when  hand  firing,  and  the  pres- 
sure on  the  distributors  where  steam  jets  are  used  or  the 
speed  of  the  distributors  where  mechanical  means  are 
used,  should  be  changed  with  the  character  of  the  fuel. 

When  banks  are  formed  in  a  fire-box  being  fired  with 
a  mechanical  stoker,  it  is  preferable,  if  possible  to  use  the 
same  method  as  would' be  used  under  similar  conditions  if 
the  locomotive  is  being  hand  fired ;  that  is,  try  to  fire 
around  the  bank  and  burn  the  bank  out.  The  reason  for 
this  is  that  some  coal  if  a  bank  is  pulled  down  with  a 
clinker  hook,  it  always  results  in  the  formation  of  a  clink- 
er, and  as  we  all  know,  dingers,  if  large  enough,  mean  a 
loss  in  steam  pressure  and  considerable  trouble  for  the 
fireman  in  his  efforts  to  remove  it.  It  it  is  not  possible 
to  change  the  distributors  so  as  to  fire  around  the  bank, 
the  next  best  thing  is  to  shake  that  section  of  the  grates  on 
which  the  bank  has  been  formed  so  as  to  start  a  little  air 
up  through  it.  Then  reduce  the  amount  of  coal  being  fed 
by  the  stoker  and  help  out  a  little  with  the  scoop  until  the 
bank  has  been  burned  down. 

As  n  rule,  beginners  with  mechanical  stokers  fire  too 
heavily.  It  is  for  this  reason  that  all  instruction  books  lay 
particular  stress  on  starving  the  fire.  It  is  really  surpris- 
ing how  much  a  stoker  fire  can  be  starved  and  still  main- 
tain steam  pressure.  The  old  idea  that  stoker  firing  is 
uneconomical  firing  has  long  ago  been  exploded,  as  nu- 
merous tests  conducted  all  over  the  country  with  every 
kind  of  stoker  and  under  all  conditions,  have  demonstrated 
that  an  expert  with  a  stoker  can  get  more  steam  out  of  a 
pound  of  coal  than  can  be  obtained  hand  firing.  This  is  due 
to  the  fact  that  there  is  not  that  same  cooling  effect  as 
occurs  in  hand  firing  when  the  door  is  opened  to  intro- 
duce coal.  In  order  to  get  full  economy,  however,  it  is 
necessary  that  the  fire  be  kept  light  or  thin,  as  very  care- 
ful tests' conducted  by  the  Bureau  of  Alines  have  demon- 
strated that  where  a  fire  is  six  inches  or  more  in  thick- 
ness ir  is  impossible  to  get  enough  air  through  the  fire  to 
consume  all  the  volatiles  being  distilled  from  the  coal. 

In  a  stoker  fired  locomotive  a  much  thinner  fire  can  be 
carried  than  in  a  locomotive  hand  fired  and  operated  under 
same  conditions.  This  is  due  to  the  fact  that  the  stoker 
has  a  reserve  capacity  sufficient  to  meet  any  increased 
demand ;  that  is,  if  you  are  carrying  a  nice  thin  fire  and 
getting  ready  to  go  up  against  a  hill,  the  speed  of  the 
stoker"  can  momentarily  be  increased  so  that  a  sufficient 
amount  of  coal  is  carried  into  the  fire-box  to  meet  any 
demand.  A  good  fireman  will  anticipate  the  movement  of 
the  reverse  lever  and  the  throttle  and  act  accordingly.  If 
the  fire  was  equally  as  thin  on  hand  fired  locomotives,  it 
would  be  physically  impossible  for  a  fireman  to  shovel  in 
the  coal  as  fast  as  required  under  such  conditions.  There- 
fore, in  a  hand-fired  locomotive  the  fireman  must  have  a 
little  reserve  to  draw  from,  which  means  a  little  thicker 
fire.  This  is  a  point  that  must  not  be  overlooked  on  a 
st.ik.  r  hied  locomotive,  for  this  reason;  should  the  stoker 
stop  through  any  cause,  with  a  fire  as  thin  as  it  should  be, 
and  the  engineer  continued  to  work  the  locomotive  to  its 
maximum,  the  fire  would  all  burn  out  within  a  very  short 
distance,  and  consequently,  might  result  in  quite  a  delay 
getting  it  built  up  again.  If  the  trouble  cannot  be  imme- 
diately located  and  corrected,  the  fireman  should  begin 
bailing  in  coal  by  hand  as  fast  as  possible,  and  the  engi- 
neer should  shut  off  if  conditions  warrant  it,  but  if  not, 
should  at  least  ease  off  until  the  fireman  has  shoveled 
enough  coal  into  the  fire-box  to  meet  such  demands  as 
might  be  made  on  the  boiler  for  steam,  while  he  is  hunt- 
ing and  correcting  the  trouble  with  the  stoker. 

The  stoker  will  do  all  the  work  required  of  it,  but  it 


must     have     the     co-operation     of     the     engine     crew. 

It  is  really  not  a  hard  job;  to  the  interested  fireman  it 
is  quite  a  source  of  satisfaction  to  be  able  to  show  a  nice 
light  level  fiie  on  arrival  at  the  terminal,  indicating  that 
he  was  watchful  on  the  trip,  and  also  indicating  that  he 
was  firing  economically.  Everybody  likes  to  be  patted  on 
the  back  occasionally  for  a  job  well  done.  Therefore,  is 
there  not  more  satisfaction  obtained  should  the  Fuel  Su- 
pervisor, or  the  Master  Mechanic,  or  the  Round  House 
Foreman,  or  the  Hostler,  or  even  the  Fire  Knocker,  get 
up  on  the  engine  and  when  he  looks  into  the  fire-box  say : 
"That  hoy  is  sure  an  artist  with  a  stoker,"  instead  of  hav- 
ing one  of  them  when  he  looks  at  the  fire,  remark:  "Either 
this  fellow  doesn't  care  or  he  doesn't  know  how  to  fire  a 
locomotive." 

Some  firemen  make  a  practice  of  firing  with  a  mechani- 
cal stoker  about  the  same  as  they  would  be  hand,  i.e.,  if 
they  were  firing  by  hand  they  would  throw  in  a  slung  of 
fifteen  or  twenty  scoopfuls,  then  get  up  on  the  seat  box 
and  wait  until  it  burned  out  before  throwing  in  another 
slug.  They  handle  the  stoker  the  same  way,  viz.,  speed 
up  for  a  few  minutes  so  as  to  throw  a  big  slug  into  the 
fire-box ;  then  shut  it  off  and  wait  until  it  is  burned  out. 
We  all  know  that  the  first  method  of  hand  firing  is  not 
economical ;  neither  is  the  slugging  method  economical 
with  a  stoker,  although  there  is  not  the  same  loss  obtained 
as  in  hand  firing  owing  to  the  fact  that  when  the  slug  is 
being  put  in  by  hand  it  is  necessary  to  keep  the  fire  door 
open,  thereby  allowing  an  inrush  of  cold  air  which  ma- 
terially reduces  the  temperature  of  the  fire-box  being  too 
low  to  ignite  and  burn  these  gases.  This  also  reduces 
the  blanketing  of  the  fire  and  the  escape  of  the  unburned 
volatiles,  usually  in  the  form  of  a  dense  cloud  of  black 
smoke  caused  by  the  temperature  of  the  fire-box  being  too 
low  to  ignite  and  burn  these  gases.  This  also  reduces  the 
superheat  temperature  in  the  steam  reaching  to  the  valve 
chamber,  also  fills  the  flues  with  soot  which  is  a  very 
strong  non-conductor  of  heat. 

The  proper  method  of  firing  with  a  stoker  is  a  pretty 
close  approach  to  the  one-scoop  method  advocated  some 
vears  ago,  the  only  difference  being  that  with  the  one- 
scoop  hand  firing  method  a  small  quantity  of  coal  is  dis- 
tributed at  frequent  intervals.  With  the  stoker,  if  prop- 
erly manipulated,  small  quantities  of  coal  are  being  intro- 
duced continuously  so  that  the  total  amount  of  coal  fed  to 
the  fire-box  however,  in  say  one  hour,  is  practically  the 
same  as  though  fed  by  hand  with  the  single  scoop  method. 
By  just  keeping  the  smallest  possible  quantity  of  coal 
necessary  to  maintain  steam  pressure  going  in  all  the  time, 
the  fire  is  kept  at  an  intense  white  heat  so  that  the  greater 
part  of  the  finer  particles  of  coal  and  coal  dust  are  burned 
in  suspension,  and  the  intense  heat  created  will  burn  prac- 
tically all  the  volatiles  being  distilled  from  the  heavier 
particles  of  coal  which  are  being  burned  on  the  grates. 
Consequently,  instead  of  the  intermittent  clouds  of  black 
smoke  pouring  from  the  stack,  there  will  be  but  a  faint 
gray  haze. 

When  a  locomotive  is  being  stoker-fired  it  is  not  always 
possible  with  any  type  of  stoker  to  say  just  how  much 
coal  is  being  fed  "into  the  fire-box  therefore  it  is  necessary 
to  watch  the  stack  and  watch  the  steam' gauge.  If  the 
stack  begins  to  clear  up  so  that  the  faint  gray  haze  is  not 
visible,  the  fireman  should  first  see  if  the  stoker  is  running, 
and  then  if  it  is  getting  cold.  Sometimes,  especially  in 
cases  where  the  coal  consists  mostly  of  large  lumps,  these 
will  have  a  tendency  to  arch  over  the  openings  in  the  con- 
veyor trough,  thereby  stopping  the  further  flow  of  coal 
into  the  fire-box.  At  other  times,  when  using  slack  or 
screenings,  especially  if  it  is  a  little  wet,  the  screenings 
will  not  slide  forward  into  the  trough.  In  both  of  these 
cases  the  remedv  is,  of  course,  obvious. 


The  Pennsylvania  2-8-2  Type  Electric  Locomotive 

By  W.  H.  EUNSON 
Railway  Equipment  Engineer,  Westinghouse  Electric  &  Mfg.   Co. 


In  1923  the  Pennsylvania  Railroad  completed  designs 
for  new  single-phase  electric  locomotives  Eor  use  in'either 

freight  or  passenger  service  on  11.0""  volts,  25  cycles,  al- 
ternating current.  These  same  designs  also  covered  a 
modification  of  the  control  equipment  to  permit  the  opera- 
tion  of  these  locomotives  in  passenger  service  on  f>5()  volts 
direct  current.  The  mechanical  parts  were  designed  and 
built  by  the  Pennsylvania  Railroad,  the  electrical  parts  by 
the  Westinghouse  Electric  &  Manufacturing  Company  and 
the  locomotives  were  assembled  at  the  Juniata  shop  of  the 
railroad  company. 

The  first  locomotive,  known  as  the  L-S,  was  placed  in 
freight  pusher  service  in  February  of  this  year,  on  the 
11. 000- volt  alternating  current  section  between  Overbrook 


I  lie  locomotives  are  of  the  side  rod  type.  Each  loco- 
motive is  equipped  with  four  Westinghouse  type  418 
single-phase  commutator  motors.  Two  of  these  motors 
are  geared  to  a  jackshaft,  which  is  connected  to  two  pairs 
of  drivers  through  the  side  rods.  The  two  center  drivers 
are  flangeless. 

The  frame  is  composed  of  four  main  steel  castings  ac- 
curately machined  and  substantially  bolted  together  to 
form  a  continuous  framework  extending  the  full  length 
of  the  locomotive.  Each  end  of  this  frame  is  formed  into 
a  cradle  containing  the  jackshaft  and  motors,  suitable 
hearing  seats  for  both  motors  and  jackshaft  being  pro- 
vided in  the  frame. 


Pennsylvania    Railroad's   Class   L-5    Electric    Locomotive— Built   at   Aitoona   Shops  of  the   Railroad   Company 


and  Paoli,  Pa.  A  second,  equipped  for  passenger  service 
at  650  volts  direct  current,  and  known  as  the  L-5-A  has 
just  been  completed. 

The  principal  dimensions  and  weights  of  these  locomo- 
tives being  as  follows: 

A-C. 
Locomotives 
Length,  between  pulling  faces  of 

coupler  knuckles 68  ft.  21  _>  in. 

Total  wheel  base   54  ft.   11   in. 

Rigid  wheel  base    22  ft.  3  in. 

Height  over  pantagraph  in  locked 

down  position 15  ft.  6  in. 

Width  overall 10  ft.  1  in. 

Length  of  cab   26  ft.  0  in. 

Length  of  hood 16  ft.  9^4  in. 

Diameter  of  driving  wheels   80  in. 

Diameter  of  guiding  wheels 33  in. 

Weight,  total   408,600  lb. 

Weight  on  drivers 308,600  lb. 

Weight  on  guiding  wheels 100,000  lb. 
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Lubrication  of  motor  and  jackshaft  bearings  is  ob- 
tained by  an  oil  circulation  system.  Under  each  jack- 
shaft,  cast  integrally  in  the  main  frame,  is  an  oil  reservoir 
holding  an  adequate  supply  of  oil.  Geared  to  the  jack- 
shaft  is  a  plunger  type  pump  which,  when  the  locomotive 
is  running,  pumps  the  oil  from  the  reservoir  to  a  distribu- 
ting manifold.  From  this  point,  the  oil  flows  under  low 
pressure  to  each  motor  and  jackshaft  bearing  and  from 
thence  hack  to  the  reservoir.  An  indicator,  consisting  of 
a  sight  feed  valve  is  located  in  each  operating  cab. 

The  part  of  the  frame  extending  over  the  driving  axles 
is  carried  up  to  form  a  support  for  the  equipment  deck, 
the  heavier  pieces  of  equipment  being  bolted  directly  to  the 
frame.  This  relieves  the  cab  structure  of  equipment  weight 
and  permits  the  cab  to  be  placed  in  position  after  the 
heavv  equipment  work  is  done. 

The  guiding  trucks  on  each  end  of  the  locomotive  are 
of  the  radial  center-bearing  type  equalized  with  the  main 
drivers  through  bell  cranks  and  tension  rods.  Flexibility 
is  obtained  between  the  truck  and  bearing  plate  by  means 
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of  flat  leaf  springs  placed  transversely  and  resting  in  the 
swing  links  supporting  the  weight  on  the  truck. 

Each  jackshaft  is  equipped  with  two  sets  of  flexible 
gears,  one  set  on  each  end  of  the  shaft.  A  set  of  gears 
consists  of  a  cost  steel  gear  center  carrying  the  side  rod 
pin.  two  heat-treated  gear  rims  and  a  number  of  flat  spring 
flexible  units  interposed  between  the  gear  rims  and  the 
center. 

The  motors  each  carry  two  pinions  meshing  with  the 
gears,  the  pinions  on  the  motors  nearest  the  center  of  the 


Motors    of     Electric     Locomotive    Assembled 


Cradle    for    Testing 


locomotive  being  solid  and  those  on  the  outer  motors  be- 
ing flexible.  The  flexible  pinions  are  similar  in  construc- 
tion to  the  gears,  using  duplicate  flexible  elements.  This 
arrangement  eliminates  high  local  stresses  between  pinions 
and  gear  rims  due  to  light  irregularities  from  machining 
or  heat  treatment. 


The  main  transformer  is  oil  insulated  and  cooled  by 
circulating  the  oil  through  a  radiator  arranged  for  forced 
ventilation.  The  transformer  tank  is  made  from  Y%  in. 
and  y2  in.  boiler  plate  flanged  and  hydraulicallv  riveted. 
It  is  bolted  directly  to  the  locomotive  frame  so  that  the 
weight  of  the  transformer  and  tank  is  not  carried  by  either 
the  equipment  deck  or  cab  structure.  Special  transformer 
oil  having,  a  low  congealing  temperature  is  used. 

The  switches  for  transferring  the  motors  between  trans- 
former taps  are  of  the  electro-pneumatic  type  having  a 
continuous  capacity  of  1500  amperes.  Main  and  arcing 
contacts  are  of  the  butt  type  and  are  easily  replaceable. 
The  arcing  contacts  and  blowout  coils  are  shunted  out  of 
circuit  when  the  main  contacts  are  closed.  There  are 
twenty-one  of  these  switches  on  each  locomotive. 

A  reverser  is  supplied  for  each  pair  of  motors  and  is 
located  in  the  extreme  end  of  the  locomotive  under  the 
hood,  and  as  near  the  motors  as  practical.  The  contacts 
are  of  the  laminated  brush  type.  The  operation  of  the 
reversers   is   controlled   electro-pneumatically. 

The  air  brake  equipment  is  the  type  14  E.  L.  an  adapta- 
tion of  the  No.  6  E.  T.  to  electric  locomotives.  Com- 
pressed air  is  furnished  by  a  single  compressor  having  a 
capacity  of  150  cubic  feet  of  free  air  per  minute  when 
operating  against  a  pressure  of  140  lb.  per  square  inch. 
The  compressor  is  driven  by  a  Westinghouse  series  A-C. 
motor  type  CC-72-C. 

Energy  for  control  and  lights  is  obtained  from  a  storage 
battery  with  a  normal  voltage  of  30.  The  battery  is 
charged  from  a  small  M.  G.  set  consisting  of  an  A-C. 
single  phase  motor  and  D-C.  generator. 

Control  of  the  operation  of  the  locomotive  is  obtained 
through  a  master  controller  located  in  each  operating 
compartment. 

The  changes  necessary  in  the  locomotive  to  make  them 
suitable   for  either   freight  or  passenger  service  are   en- 


Side    Elevation    of    Pennsylvania    Railroad    Electric    Locomotive   Class    L-5-A 


The  A-C  Locomotive 

The  traction  motors  are  of  the  interpole  type  and  the 
excitation  of  the  interpole  fields  'is  obtained  by  suitable 
resistance  shunted  across  the  interpole  winding.  Forced 
ventilation  is  furnished  by  a  fan  which  draws  air  through 
the  windings  and  blows  it  through  and  around  the  inter- 
pole resistance  grids.  A  fan  is  furnished  fur  each  motor. 
The  fans  are  driven  by  a  small  A.C.  series  motor  known 
as  the  Westinghouse  type  XB-52. 

The  brushholders  of  the  type  418  motors,  together  with 
the  interconnections,  are  mounted  on  a  separate  rocker 
ring  which  can  be  completely  turned  around  when  inspect- 
ing brushholders  or  replacing  brushes. 

The  testing  of  these  motors  was  carried  out  by  mounting 
each  pair  in  a  locomotive  frame  section  forming  a  motor 
cradle  with  the  jackshaft,  gears  and  lubricating  pump  in 
position.  One  of  the  illustrations  shows  the  motors 
mounted  in  position  for  testing. 


tirely  in  the  gearing,  the  gear  ratio  fur  the  freight  loco- 
motive being  118:30  and  the  passenger  locomotives  98:50. 
Small  hydraulic  tools  have  been  designed  suitable  for 
either  removing  or  pressing  on  both  pinions  and  gears, 
so  that  this  operation  can  lie  carried  out  in  any  shop 
where  facilities  for  handling  these  locomotives  will  be 
available. 

The  D-C  Locomotives 

The  D-C.  locomotives  are  designed  to  use  the  same 
main  and  auxiliary  motors  as  are  used  with  the  A-C. 
locomotives. 

The  changes  in  equipment  involve  the  omission  of  the 
main  transformer,  preventive  coils,  unit  switches,  panta- 
graph,  master  controllers  and  some  details  from  the  A-C. 
equipment  and  the  application  of  accelerating  grid  re- 
sistors, 3.000-ampere  650-volt  electro-pneumatic  switches, 
third  rail  shoes,  duplicate  master  controllers  to  those  on 
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locomotives  now  operating  in  the  New  York  Terminal 
and  Tunnel  zone,  and  some  small  lighting  and  protective 
details. 

The  \(K)C  amiH  it.  (oO-vult  electro-pneumatic  unit 
switches  are  of  the  laminated  brush  contact  type  of  which 
there  are  twenty-three  in  each  locomotive. 

The  ratings  of  the  L-S  locomotive  geared  for  both 
passenger  and  freight  service  are  as  follows: 

The  L-S  Geared  for  A-C  Freight  Service 

Amp.  per  .Motor   B.H.P.       T.E.(lb.)   M.P.H. 
Max.  T.  !•....  .     4250  3450  100,000  12.5 

(  »ne    Hour    . .     2600  3300  59,000  21 

(  ont. 2300  3070  50.000  23 

The  L-5  Geared  for  A-C.  Passenger  Sen-ice 
Max.    T.    E...     4250  3450  54,000  22 

(  »ne  Hour  . . .     2600  3300  29,500  42 

Cont 2300  3070  25.000  46 


A  Novel  Method  of  Locomotive  Lubrication 

The  Woodward  Iron  Company  of  Woodward,  Ala- 
bama, has  made  an  application  of  a  novel  method  of  lubri- 
cation to  one  of  their  Santa  Fe  type  locomotives.  It 
consists  of  a  force  feed  lubricating  pump  of  the  Forcit 
type  delivering  oil,  under  pressure  to  the  several  bearings 
of  the  locomotive.  Three  pumps  are  used,  two  having  a 
capacity  of  5  gallons  each  with  22  feed  pipes  each  and 
the  third  having  a  capacity  of  3  gallons  with  12  feed 
lines  leading  from  it.  All  of  them  being  provided  with 
check  valves. 

The  Alemite  system  of  lubrication  is  used  at  the  front 
and  back  ends  of  the  eccentric  rods,  bottom  and  top  of 
the  lifting  hanger,  the  bushings  of  the  link  trunnions, 
lifting  shaft  boxes,  the  front  and  back  ends  of  the  union 
link,  the  front  end  of  the  radius  rod,  the  top  of  the  corn- 


hand  side  by  a  connecting  rod  that  extends  to  a  crank 
arm  beneath  the  smokebox.  The  crank  arm  is  of  suffi- 
cient length  to  drive  both  pumps  at  the  front  end. 

The  oil  is  conveyed  to  the  several  points  of  delivery  by 
flexible  piping,  which  is  held  in  place  by  clamps. 

This  method  of  force  feed  lubrication  was  applied  to  the 
following  lisl  of  points  on  the  two  sides  of  the  engine. 

Back  driving  box  hub,  main  shoe  and  wedges,  back  in- 
termediate shoe  and  wedges,  front  intermediate  driving 
box  hub,  front  shoe  and  wedge,  front  driving  box  hub, 
engine  truck  box,  engine  truck  box  hub,  trailer  truck 
iiox,  trailer  truck  box  hub,  back  shoe  and  wedge, .from 
intermediate  shoe  and  wedge,  back  intermediate  driving 
box  hub,  main  driving  box  hub,  link  block,  valve  stem 
piston  rod.  back  top  guide,  front  top  guide,  bottom  guide, 
outside  valve  stem  guide,  inside  valve  stem  guide. 

The  illustration  shows  the  method  of  applying  the  feed 
pipes  to  the  valve  gear  and  the  upper  and  lower  guides. 

For  the  lubrication  of  the  driving  boxes,  three  lines  of 
tlexible  pipe  are  led  from  the  lubricator  and  welded  to 
three  points  on  the  equalizer  over  the  driving  box.  The 
central  pipe  is  welded  over  the  center  of  the  box  and  is 
provided  with  an  outlet  leading  to  the  waste  pocket.  The 
other  two  are  at  the  sides  and  serve  to  lubricate  the  shoe 
and  wedge. 

The  reservoirs  of  the  pumps  have  a  sufficient  capacity 
to  carry  a  supply  for  10  days  the  engine  being  worked  on 
a  12-hour  mine  run. 

There  is  not  much  if  any  saving  in  the  amount  of  oil 
used,  as  the  amount  required  is  about  the  same  as  when 
the  engineer  did  the  oiling  in  the  usual  manner,  but  there 
is  a  decided  advantage  in  that  the  oil  is  applied  regularly 
and  automatically  to  all  of  the  bearing  surfaces. 

The  system  has  now  been  in  use  for  about  six  months 
and  the  indications  are  that  it  will  result  in  increasing  the 
life  of  the  bearing  surfaces  to  which  it  has  been  applied. 


Force  Feed   Lubrication  Pipes  for  Valve  Gear  and  Upper  and   Lower 
Guides  on   Locomotive  of   Woodward   Iron    Company 

bination  lever  and  on  all  of  the  knuckle  pins  and  bush- 
ings. Nearly  all  of  the  other  bearings  on  the  engine 
were  fitted  up  to  use  an  Alemite  grease  gun.  The  cylin- 
ders and  valves  were  lubricated  with  the  ordinary  hydro- 
static lubricator. 

The  pumps  are  driven  from  the  valve  gear  on  the  right 


Compressed  Air  Locomotives  in  Mines 

The  use  of  compressed  air  driven  locomotives  in  mines 
is  quite  common  in  Germany.  In  the  Dortmund  district 
alone  there  were  no  less  than  624  locomotives  of  the  type 
used  in  1920  and  they  hauled  about  15,000,000  tons  of  coal 
during  that  year. 

The  compressed  air  in  the  storage  mains  is  maintained 
at  a  pressure  of  about  3.000  pounds  per  square  inch.  The 
storage  charge  for  the  locomotive,  which  starts  at  approxi- 
mately this  pressure,  is  carried  in  long  weldless  steel  cyl- 
inders, three  or  four  in  number  and  twelve  to  eighteen 
inches  in  diameter.  They  are  practically  as  long  as  the 
locomotive  and  leave  a  seat  for  the  driver  in  the  rear.  The 
necks  of  the  bottles  or  receivers  are  held  in  place  by  a 
vertical  plate,  while  the  other  or  forward  ends  are  held 
by  a  stout  strap  attached  to  the  frame  below.  In  opera- 
tion, the  air  flows  from  the  storage  through  a  pressure  re- 
ducer to  a  receiver,  where  a  constant  pressure  of  about 
200  pounds  is  maintained. 

The  air,  after  leaving  the  first  or  high-pressure  cylinder 
where  it  is  used  expansively,  passes  through  a  series  of 
tubes  in  which  its  temperature  is  raised  or  restored  to  that 
of  the  mine  air,  and  then  it  does  its  final  work  in  the  low- 
pressure  cylinder.  The  distribution  of  the  air  is  controlled 
within  wide  limits  by  balanced-piston  valves  and  a  link 
motion  just  as  in  a  steam  locomotive.  With  one  charge  of 
air  the  engine  can  travel  with  its  load  about  six  miles. 
The  locomotives  serve  either  as  mainroad  or  gathering 
locomotives,  and  weigh  from  Zy2  to  7  tons.  Their  power 
is  from  10  to  30  h.p.  Still  larger  locomotives  are  used 
for  tunnel  work  and  in  plants  exposed  to  the  danger  of 
fire. 
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The  Atlantic   City  Conventions 

It  may  be  that  the  June  conventions,  as  they  were 
popularly  called  for  many  years,  are  not  worth  while,  but 
either  from  force  of  habit  or  from  desire,  supply  men  and 
members  show  a  greater  enthusiasm  than  when  there  is 
simply  a  quiet  gathering  for  the  discussion  of  a  few  tech- 
nical papers  and  the  transaction  of  the  necessary  routine 
business  of  the  association  or  associations  as  they  were. 

Alreadv  weeks  ago  all  available  space  for  exhibits  had 
been  engaged,  and  rumor  tells  us  that  the  display  of  this 
year  will  exceed  in  elaborateness  anything  that  has  ever 
gone  before.  Of  course  such  an  exhibit  does  not  pay, 
if  we  consider  as  "paying"  the  securing  of  orders  on  the 
ground.  But  a  fine  exhibit  is  apt  to  make  an  impression 
that  is  lasting,  so  that  long  after  the  cost  of  the  display 
has  been  written  off  the  books,  a  substantial  order  may 
come  wandering  in  as  a  direct  result  of  the  show  at  At- 
lantic City.  At  any  rate,  pay  or  no  pay.  the  exhibit  i  pre- 
sents all  of  the  appearance  of  popularity.  Of  course  such 
a  gathering  and  display  as  this  would  be  impossible  were 
it  not  centered  about  the  nucleus  of  the  convention  itself. 

It  is  a  tolerably  safe  statement  to  make,  that  no  other 
technical  association  in  the  world  is  the  sponsor  for  such 
an  assemblage  of  valuable  literature  of  an  intensely  prac- 
tical nature  as  are  the  two  great  railroad  associations  of 
the  Master  Mechanics  and  the  Master  Car  Builders.  There 
is  almost  nothing  that  is  exclusively  scientific  or  theoreti- 
cal, but  all  through  the  long  series  of  proceedings,  extend- 
ing back  now,  for  well  over  half  a  century,  the  practi- 
cal application  stands  forth  as  the  predominating  feature 
in  every  case.  And  this  practical  application  is  so  pre- 
sented that  he  who  runs  may  read.  The  result  of  which 
has  been  of  untold  benefit  to  the  railroads. 


This  year's  program  promises  to  be  no  less  valuable 
than  the  many  that  have  gone  before. 

The  second  day's  proceedings  promise  to  be  ripe  in  loco- 
motive lore,  the  only  fear  that  can  be  expressed  in  advance 
is  that  the  richness  of  the  feast  may  be  too  great  for  the 
digestive  capacity  of  the  assembly.  "The  Modern  Loco- 
motive" presented  by  Mr.  Winterrowd  who  has  had  a  long 
experience  as  mechanical  engineer  of  the  Canadian  Pacific 
Railway  ;  "The  Three-Cylinder  Locomotive"  by  Mr.  Blunt 
of  the  American  Locomotive  Company  who  is  an  enthusi- 
astic believer  in  the  design,  and  looks  upon  it  as  the  com- 
ing type  of  locomotive  ;  and  the  "Relation  of  Track  Stress- 
es to  Locomotive  Design"  by  Mr.  Ripley  of  the  Atchison, 
Topeka  and  Santa  Fe,  which  should  afford  a  field  of 
endless  discussion  ;  make  up  a  program  for  a  single  morn- 
ing's work,  that  makes  one  doubt  the  possibility  of  doing 
justice  to  an}'  one  of  the  three.  But  whether  the  discus- 
sion is  unduly  curtailed  or  not,  the  final  contribution  to 
technical  literature  that  will  be  made  will  be  of  very  great 
value. 

It  has  been  the  customary  practice  for  many  years  to 
have  an  address  from  someone  associated  with  the  Inter- 
state Commerce  Commission,  and  the  address  of  this  year 
by  Mr.  Frank  McManamy  will  be  looked  forward  to  and 
welcomed  with  the  interest  that  it  will  deserve. 

The  transition  from  the  man  who  had  merely  to  do  and 
deal  with  things  mechanical  to  the  officer  whose  time  is 
chiefly  occupied  with  administrative  duties,  is  marked  by 
the  appearance  of  two  addresses  by  railroad  presidents 
who  come  to  speak  of  administrative  matters  and  whose 
presence  would  have  seemed  strangely  out  of  place  in  the 
old  days  of  the  parent  associations  when  their  members 
had  not  dreamed  of  executive  authority. 

The  sessions  will  close  with  the  presentation  and  discus- 
Mi. n  of  the  three  important  subjects  of  welding,  brakes 
ami  wheels,  that  cannot  yield  in  value  to  anything  that 
have  proceeded  them.  So  that  whether  the  holding  of 
these  conventions  is  a  proper  thing  or  not  when  viewed 
from  a  purely  economic  aspect,  the  prospect  is  that  the 
gathering  of  this  year  will  be  marked  by  a  mechanical 
ilisplav  that  it  would  be  a  direct  loss  to  any  railroad  man 
to  miss  and  a  valuable  addition  to  the  technical  literature 
of  the  world. 


Development  of  the  Three  Cylinder  Locomo- 
tive 

In  our  issue  for  April  was  published  the  results  of 
tests  of  the  three-cvlinder  locomotive  on  the  Lehigh 
Valley  Railroad  together  with  comment  on  different 
features  with  particular  reference  to  economies  in 
i  iperatii  >n. 

A  comparison  of  earlier  or  first  design  of  any 
developed  or  successful  device  with  the  latest  models 
seems  to  emphasize  the  weak  points  in  the  original  and 
this  is  well  brought  out  in  a  review  of  designs  of 
locomotives. 

In  the  late  nineties,  in  making  a  study  of  foreign  de- 
signs, both  French  and  British,  we  were  rather  favorably 
disposed  to  the  De  Ghlen  tvpe  of  four-cylinder  compound 
although  we  recognized  the  crank  axle  as  a  weakness 
that  would  be  more  pronounced  in  American  locomotive 
practice,  still  we  ventured  to  bring  out  an  engine  of  this 
tvpe  with  a  modified  cylinder  arrangement. 

Webb  Three-Cylinder  Like  a  Balky  Horse 

In  making  a  study  of  British  designs  at  the  time 
referred  to,  we  were  astonished  to  observe  the  things,  or 
the  one  essential  thing  that  the  Webb  three-cylinder  com- 
pound locomotive  would  not  do  and  that  was  to  pick  up 
its  train  and  leave  a  station  when  the  engineer  was  ready 
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and  attempted  to  leave.  In  fact,  after  watching  an 
engineer  spend  from  three  to  seven  minutes  vainly  trying 
tn  get  away  from  a  station  with  one  of  these  engines, 
during  which  period  the  engine  or  drivers  would  go 
both  ways  at  once  and  still  not  move  the  train  scarcely 
an  inch,  we  naturally  compared  them  to  a  contrary  balky 
horse,  practically  useless  as  a  reliable  medium  of  trans- 
portation. We  held  our  peace  on  this  fatal  defect,  a 
recital  of  the  true  facts  might  cause  some  to  question 
our  veracity.  Recently,  however,  corroborative  evidence 
of  a  high  order  was  made  available. 

At  a  recent  meeting  of  The  Western  Railway  Club  in 
Chicago.  Mr.  George  C.  Jones  of  the  American  Loco- 
motive Company  presented  a  very  interesting  paper  on 
the  Three-Cylinder  Locomotive  bringing  out  many  new 
and  interesting  features.  Following  its  presentation,  the 
discussion  was  opened  by  Mr.  H.  T.  Bentley,  Gen.  Supt. 
Motive  Power  &  Machinery  of  the  Chicago  &  North 
Western  Railway  who  in  the  course  of  his  remarks  ex- 
plained why  the  Webb  three-cylinder  compounds  were 
a  failure.  About  200  of  these  engines  were  put  in  ser- 
vice on  the  London  &  North  Western  Railway  of 
England.  We  quote  the  following  from  Mr.  Bentley's 
remarks : 

"As  Mr.  Jones  says,  it  is  evident  there  was  something 
radically  wrong  with  the  first  three  cylinder  compound 
locomotives  used  on  the  London  &  North  Western  Rail- 
way of  England  or  they  would  not  have  been  taken  out 
of  service.  That  is  absolutely  correct.  I  think  you  all 
know  that  I  am  a  very  truthful  man,  and  therefore  when 
I  tell  you  those  engines  would  go  two  ways  at  the  same 
time   you   willl  believe   it. 

"By  a  peculiar  arrangement  of  the  valve  gear  on  the 
inside,  the  low  pressure  valve  motion,  when  an  engine 
had  backed  up  there  was  a  stop  pin  in  connection  with 
a  slotted  eccentric,  and  after  the  engine  had  backed  up 
it  would  continue  backing  up  very  satisfactorily  and  go 
the  right  way,  but  when  you  started  to  go  ahead  again 
with  the  two  high  pressure  cylinders,  the  low  pressure 
valve  gear  would  not  come  into  play  until  the  engine 
had  made  a  quarter  of  a  revolution  and  started  the  inside 
valve  gear  going,  and  I  can  tell  you  that  I  have  seen 
those  engines  five  minutes  trying  to  get  out  of  a  station 
with  one  pair  of  wheels,  going  one  way  and  the  other 
going  the  other,  due  to  no  side  rods  being  used  which 
permitted   the   wheels   to   revolve   in   opposite  directions. 

"Those  engines  had  a  Joy  valve  gear  which  Mr.  Jones 
mentioned. 

"I  have  been  working  with  crank  axles  for  a  good 
many  years.  I  would  not  like  to  say  how  many ;  and 
while  they  may  be  all  right  now,  they  were  very  far 
from  being  all  right  when  I  had  to  work  with  them.  It 
was  nothing  unusual  to  see  a  crank  axle  break,  and  as 
most  of  our  engines  had  two  inside  cranks,  you  can 
imagine  that  it  was  rather  crowded." 

We  believe  that  the  next  few  years  we  will  witness 
much  improvement  in  our  present  standard  locomotive 
and  its  accessories,  and  while  a  crank  axle  on  a  locomo- 
tive is  not  desirable  as  compared  with  the  plain  type,  yet 
a  single  crank  is  less  objectionable  than  a  double  crank. 
If  the  former  can  be  made  dependable  and  does  not  make 
for  too  high  maintenance  costs,  it  would  appear  that  this 
type  of  engine  bids  fair  to  contribute  much  to  operating 
economies. 


The  Austrian  State  Railways 

In  a  recent  issue  of  the  Saturday  Evening  Post, 
Isaac  F.  Marcosson  tells  a  story  of  the  conditions  ex- 
isting on  the  Austrian  railways  as  a  result  of  years 
of    state    management    or    mismanagement    due    to    the 


deficit  and  the  large  number  of  employes  carried  on 
the  payrolls.  Before  the  World  War  the  Austro- 
rlungarian  railway  system  had  a  mileage  of  between 
11,000  and  12,000.  After  the  division  of  the  monarchy 
into  autonomous  states  Austria  was  left  with  only  3,500 
miles  of  track,  but  maintained  a  personnel  of  nearly 
100,000  workers  on  the  payroll.  In  other  words,  she 
had  a  staff  for  the  reduced  mileage  equal  to  that  of  the 
original  imperial  system.  Two-thirds  of  the  chronic 
deficit  since  the  war  was  due  to  wasteful  railway  ex- 
penditure. 

Since  waste  is  always  a  diverting  subject,  let  me  point 
out  one  or  two  instances  in  the  Austrian  railways.  There 
were  six  switch  greasers  for  every  switch  in  the  smallest 
of  what  we  would  call  tank  towns.  A  typical  story  will 
show  the  old  attitude  of  the  Austrian  railway  worker. 
At  a  certain  cross-roads  was  the  usual  safety  gate  to  be 
lowered  when  trains  pass.  Two  trains  made  this 
particular  crossing  each  day,  one  at  eight  o'clock  in  the 
morning  and  the  other  at  nine  o'clock  at  night.  Despite 
the  fact  that  he  was  given  a  house  free  of  charge  and 
could  loaf  all  day  and  night  except  for  the  period  of  the 
passing  of  the  two  trains,  the  day  gateman  refused  to 
work  after  eight  o'clock  in  the  evening  because  it  meant  a 
violation  of  his  eight-hour-day  principle.  The  result  was 
that  a  second  gateman  had  to  be  employed  for  the  sole 
purpose  of  lowering  the  gate  for  the  solitary  night  train. 

When  the  Austrian  ra'ilroad  controllers  screwed  up 
their  courage  to  the  point  of  discharging  a  man  they 
gave  him  a  pension  which  amounted  to  nearly  90  per 
cent  of  his  wages.  They  not  only  lost  his  services  but 
were  subject  to  practically  the  same  cost  as  when  he 
worked,  or  went  through  the  motions  of  working.  They 
were  out  both  ways. 

This  kind  of  procedure  not  only  drained  the  public 
funds  but  begot  an  atmosphere  of  indolence  that  was 
thoroughly  destructive  to  reform  and  progress.  The 
moment  Chancellor  Seipel  started  his  housecleaning  the 
ax  fell  on  the  railway  service.  By  July  first  last  nearly 
40,000  employes  had  been  dismissed  and  many  more 
were  booked  for  discharge. 

Railroad  rates  have  been  advanced  five- fold  and  the 
pernicious  practice  of  giving  every  public  official  a  free 
pass  or  a  reduced  rate  has  been  abolished.  In  1921  I 
wondered  why  the  Austrian  trains  were  so  crowded. 
Upon  inquiry  I  discovered  that  four  out  of  every  five 
passengers  either  had  passes  or  had  rates  that  made 
traveling  cheaper  than  living  at  home. 

One  of  the  most  encouraging  developments  in  the 
steam-transport  situation  in  Austria  was  the  passage  last 
summer  of  an  act  by  parliament  which  puts  the  whole 
railroad  administration  on  a  new  basis.  Although  the 
railroads  are  government  owned  and  will  continue  so, 
they  now  pass  from  the  control  of  a  cumbersome  ministry 
to  what  amounts,  for  all  practical  purposes,  to  private 
management.  An  expert  general  manager  is  in  control 
with  his  own  board  of  directors.  Following  this  marked 
innovation,  the  railroads  will  cease  to  be  a  direct  state 
enterprise  and  become  a  separate  enterprise  responsible 
for  its  own  organization  and  management.  This  is 
another  definite  step  forward. 

As  it  is  throughout  all  of  central  Europe,  coal,  its 
scarcity  and  high  cost,  constitutes  one  of  the  great  eco- 
nomic problems  of  the  country.  And  it  is  accentuated 
by  the  tariff  barriers  that  have  been  raised  by  all  of 
the  succession  states,  so  that  baffled  by  these  discrimina- 
tions from  without,  Austria  is  seeking  to  reduce  her 
import  overhead  by  an  intensive  waterpower  develop- 
ment within  her  borders.  The  need  is  evident  when  I 
say  that  one-half  the  money  expended  for  imports  is 
devoted  to  the  item  of  coal,  which  comes  from  Silesia, 
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Czechoslovakia  and  the  Ruhr.  Putting  it  in  another 
way,  in  1922  Austria  consumed  9,000,000  tons  of  coal, 
of  which  6,000,000  had  to  be  imported  at  a  cost  of 
roughly  $40,000,000.  The  country  normally  needs 
15,500,000  tons  each  twelvemonth. 

Austria  has  nearly  2,500,000  horse  power  in  water- 
falls capable  of  development,  and  only  a  ninth  of  it  has 
been  harnessed  up.  Since  the  first  of  this  year  fortv- 
nine  power  companies  have  been  organized  and  the  im- 
provement of  properties  begun.  Commercially,  the  most 
valuable  opportunities  are  in  Upper  Austria  and  Syria, 
where  there  are  considerable  industries  and  many  towns. 
During  July  Vienna  determined  to  rid  herself  of  the 
coal  burden  and  contracted  with  two  big  companies  for 
current.  About  the  same  time  the  first  electric  locomo- 
tive went  into  operation  in  Austria  on  a  line  from  Inns- 
bruck to  Teefs. 

A  nation-wide  campaign  to  do  it  electrically  is  in  full 
swing  in  Austria.  It  is  estimated  that  by  fully  develop- 
ing the  Austrian  water  power  nearly  3,000,000  tons  of 
coal  would  be  saved  by  the  railroads,  4,500,000  by  in- 
dustry and  agriculture  and  1,000,000  by  households. 
Altogether  a  value  of  $60,000,000  for  coal  purchase  in 
normal  times  would  be  dispensed  with. 


False  Theories  on  Railway  and  Agricultural 
Problems. 

The  daily  press  and  other  "current  publications  still 
furnish  the  usual  amount  of  anti-railway  propaganda, 
most  of  which  shows  these  self-appointed  Sir  Gallahads 
to  be  either  densely  ignorant  or  rather  careless  in  their 
regard  for  truth,  but  first,  last  and  always  they  are  against 
railway  interests,  even  at  the  expense  of  doing  violence 
to  all  sense  of  justice  or  equity.  The  stereotyped  demand 
for  reduction  in  rates,  government  ownership,  etc.,  being 
given  out  to  the  people  with  supporting  data  that  vrill'not 
bear  analysis.  Let  us  substitute  some  facts,  for  a  lot  of 
loose  talk. 

An  investigator  of  economic  problems  and  their  relation 
to  the  railway  industry  furnishes  the  following  informa- 
tion as  to  the  agricultural  industry  : 

Number  of  farms  in  U.  S.  in  1910 6,361,502 

Value  of  all  farm  property  in  1910 $40,991,449,090 

Average  per  farm  in  1910: 6.286 

Number  of  farms  in  U.  S.  in  1920 6,448,502 

Value  of  all  farm  property  in  1920 77,924,100,338 

Average  per  farm  in  1920 12,084 

Increase  in   10  years 36.932,661,248 

Per  cent  of  increase  about  100  or  almost  10  per  cent 
per  year  for  ten  consecutive  years.  Yet  in  the  face  of 
these  facts  the  jingo  statesmen  claim  the  farmers  are 
busted,  and  howl  about  the  government  guaranteeing 
the  railway  6  per  cent  when  as  a  matter  of  fact  they  do 
not  guarantee  them  any  fixed  return.  These  cheap 
politicians  also  falsely  allege  that  it  is  high  freight  rates 
that  keeps  the  cost  of  living  so  hieh  as  to  be  a  burden 
to  all. 

It  is  further  stated  by  the  same  above  mentioned  au- 
thority on  economic  problems,  that  of  the  products  of 
agriculture  there  was  sold  in  1922,  for  which  the  farmers 
received  $7,000,000,000,  but  for  which  the  ultimate  con- 
sumers paid  $22,000,000,000  and  the  question  at  once 
arises,  "Who  got  the  $15,000,000,000."  The  average 
anti-railway  propagandist  will  at  once  shout  the  answer. 
"The  railways  get  the  most  of  it  in  their  exorbitant  freight 
rates"  and  a  more  or  less  passive  public  is  too  willing  to 
believe  this  sort  of  rot. 

Let  us  pass  this  piece  of  material  through  the  laboratory 
for  analysis  and  see  about  how  much  the  railroads  did 


get.  If,  as  some  careless  handlers  of  the  truth  claim,  the 
item  of  $15,000,000,000  went  to  the  railways  to  cover 
excessive  freight  charges,  that  amount  divided  among 
the  6,448,343  farms,  would  be  about  $2,324  to  each  of 
the  6,448,343  farms  in  the  U.  S.,  and  if  that  were  true  it 
would  be  a  pretty  high  tribute  for  the  railways  to  exact 
from  the  farmers. 

We  will  see  about  how  much  they  actually  did  get. 

The  entire  freight  revenues  on  all  lines  for  1922  was 
$3,458,190,626,  quite  a  difference  from  $15,000,000,000, 
but  this  is  not  the  complete  answer. 

In  the  commodity  division  of  freight  handled  by  the 
railways  we  find  that  of  the  total,  products  of  agriculture 
was  11.58  per  cent  and  of  animals  2.51  per  cent,  or  a  total 
of  14.36  per  cent,  but  to  be  liberal  we  will  place  it  at  15 
per  cent,  and  15  per  cent  of  $3,458,190,626  is  approxi- 
mately $518,728,593.90.  So  that  instead  of  the  wicked 
railways  exacting  an  average  tribute  of  about  $2,324  from 
each  of  the  6,448,343  farms  in  the  form  of  extortionate 
freight  rates,  it  would  appear  that  the  amount  averages 
about  $80,  all  of  which  simply  goes  to  show  that  freight 
rates  are  a  small  factor  in  the  cost  to  the  ultimate  con- 
sumer, or  in  the  "cost  of  living,"  and  that  relief  for  the 
manufacturer  and  farmer,  particularly  the  latter,  lies  in 
directions  other  than  the  question  of  freight  rates.  In 
order  to  prove  this  last  statement  we  sumbit  a  few  details 
of  actual  costs  to  haul  certain  articles  of  wearing  apparel 
from  the  point  of  manufacture  to  the  consumer. 

A  suit  of  clothes  selling  for  $25  to  $50  rides 

300  to  400  miles  for  about 6c 

A  pair  of  shoes  selling  for  $8  to  $12  rides  300  to 

to  400  miles  for  about 5c 

A  suit  of  underwear  selling  for  $1.50  to  $5  rides 

300  to  400  miles  for  about V/2c 

Men's  shirts  selling  for  $2  to  $6  rides  300  to  400 

miles  for  about lj^c 

A  hat  selling  for  $2  to  $6  rides  300  to  400  miles 

for  about   3c 

A  pair  of  men's  gloves  selling  for  $2  to  $2.50 

rides  300  to  400  miles  for  about 9  mills 

The  list  could  be  extended  indefinitely. 

The  ultimate  consumer  should  not  only  know  all  these 
things,  but  should  not  go  shopping  without  being  fully 
armed  and  prepared  to  "open  fire"  on  the  first  salesman 
who  qualifies  for  membership  in  the  Ananias  Club  by 
deliberately  lying  to  you  about  how  it  would  please  him 
to  sell  this  or  that  article  for  $1,  $2  or  $5  less  if  it  were 
not  for  the  exorbitant  freight  rates  which  they  most 
reluctantly  are  compelled  to  pay,  and  pass  on  the  ultimate 
consumer. 

These  regularly  ordained  cheerful  liars  will  look  one 
straight  in  the  face  and  declare  that  if  they  could  only  get 
a  reduction  of  30  per  cent  in  freight  rates  they  could  and 
would  gladly  reduce  the  prices,  of  such  articles  as  listed 
above,  from  one  half  dollar  to  as  much  as  five  dollars, 
when,  as  a  matter  of  fact,  30  per  cent  off  the  suit  of 
clothes  would  amount  to  just  1.8/10  cents,  and  on  the 
gloves  gloves  2.7/10  mills,  in  fact  the  amount  is  so  small 
that  in  many  cases  it  may  be  almost  ignored  as  a  factor 
in  fixing  the  selling  price. 

If  the  freight  on  a  $40  suit  of  clothes  is  6  cents,  why 
should  a  dealer  who  claims  that  with  a  reduction  in  freight 
of  30  per  cent,  or  1.8/10  cents,  he  could  and  would  gladly 
reduce  the  selling  price  $5,  be  allowed  to  remain  out  of 
jail? 

The  Transportation  Act  has  been  the  objective  of  attack 
by  the  old  school  political  railroad  baiter,  regardless  of  the 
fact  that  under  it  the  people  of  the  United  States  are 
getting  not  onlv  the  best  but  the  lowest  priced  transporta- 
tion in  the  world. 


Consolidation  Type  Locomotives  for  the  Reading  Company 


The  heaviest  locomotives  of  the  Consolidation  type 
thus  far  completed  by  The  Baldwin  Locomotive  Works 
were  built  for  The  Reading  Company  late  in  1923. 
These  locomotives,  designated  as  (lass  [-10-SA,  weigh 
314,950  pounds  with  284,190  pounds  on  drivers,  and  de- 
velop  a  maximum  tractive  force  of  71,000  pounds.  A 
comparison  of  their  principal  dimensions  with  those  of 
previous  Consolidations  built  for  this  road,  shows  in  a 
striking  manner  the  increase  in  capacity  effected  since 
1X80.  Such  a  comparison  is  presented  in  the  following 
table:— 
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281,100 

61,000 

1923 

27"x32" 

61!  i" 
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94.5 

3.315 

778 

284,190 

314,950 

71,000 

•Designed  for  burning  bituminous  coal. 

As  compared  with  the  locomotives  built  in  18<S0,  Class 
I-10-S  A  shows  an  increase  in  total  weight  of  208  per 


grate  is  <<i  the  nicking  pattern,  with  drop  plates  front 
and  hark-.  '1  he  ash  pan  has  a  single  hopper  of  large  ca- 
pacity, with  a  steam  blower  pipe  for  cleaning.  A  special 
feature  that  should  be  noted  in  connection  with  the  boiler, 
is  the  Economy  Front  End,  as  patented  by  I.  A.  Seiders, 
Superintendent  of  Motive  Power  and  Rolling  Equip- 
ment  of  the  Reading.  The  sparks  are  broken  up  by 
means  of  a  "breaker  plate,"  consisting  of  a  slotted  plate 
fitted  with  deflecting  vanes,  which  is  placed  under  the 
superheater  damper  and  in  front  of  the  tubes.  The  net- 
ting frames  are  most  substantial  in  construction,  and  the 
device  has  proved  very  effective  in  preventing  the  setting 
of  fires  due  to  escaping  sparks. 

As  in  the  Class  1-9  Consolidation  type  locomotives,  the 
cylinders  are  cast  separate  from  the  saddle.  The  valve 
chambers  are  bushed  for  13-inch  piston  valves,  but  are  of 
sufficient  size  to  take  valves  14  inches  in  diameter.  The 
valves  are  set  with  a  travel  of  6-J^  inches  and  a  lead 
of  %",  and  have  a  steam  lap  of  one  inch  and  an  exhaust 
clearance  of  1/16".  They  are  operated  by  Walschaerts 
gear,  controlled  by  the  Ragonnet  power  reverse  mecha- 
nism. The  pistons  have  rolled  steel  heads  and  cast  iron 
bull  rings,  and  the  driving  and  engine  truck  axles,  crank 
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Heavy    Consolidation    or    2-8-0    Type    Locomotive    of    the    Philadelphia    and    Reading    Railroad — Built    by 'the    Baldwin    Locomotive    Works 

cent  and  in  tractive  force  of  262  per  cent.     With  a  ratio  pins,  piston  rods,  and  connecting  rods  are  of  quenched 

of  adhesion  of  four,  the  weight  on  drivers  of  the  new  and  tempered  steel ;  the  driving  axles  being  hollow  bored, 

locomotives  is  fully  utilized  for  traction  purposes.  Fifty   per  cent  of  the  reciprocating  weight  is  balanced. 

Fuel  and  traffic  conditions  on  the  Reading  are  largely  Two  of  the  locomotives  in  the  group  are  equipped  with 

responsible   for   the   continued   use   of   the   Consolidation  the  Sellers  exhaust  steam  injector. 

type  in  heavy  freight  service.     The  fuel  used  is  a  mix-  The  main  frames  are  each  cast  in  one  piece,  and  with 

tare  of  fine  anthracite  and   bituminous   coal,   which  can  the  transverse   braces  are  of  most   substantial  construc- 

be  economically  burned  in  a  wide  firebox  placed  above  tion.     The  front  frame  sections  are  in  the  form  of  slabs, 

the  driving  wheels;  while  the  traffic  consists  largely  of  which    fit   between   the    central    saddle   and   the    cylinder 

coal,  which  is  hauled  in  heavy  drags  at  moderate  speeds,  castings.     The  main  driving  boxes  are  of  the  extended 

With   the   excellent   track   conditions   on   this   road,    and  type,  and  self-adjusting  wedges  are  used  on  the  main  ped- 

with  generally  favorable  grades  from  the  mining  region  estals. 

to  tide-water,  eight-coupled  locomotives  handle  the  heav-  The   tender    frame   is   built   up,    with    10   and    12-inch 

iest  trains   that  can   be  economically   operated;   and  the  longitudinal  channels  and  steel  plate  bumpers.     The  tank 

Consolidation  type  is  meeting  the  requirements  most  sue-  carries  9,500  gallons  of  water  and  15  tons  of  coal.     The 

cessfullv.  trucks   are  of   the  equalized   pedestal  type,   with   forged 

The  new  locomotives  are  a  direct  development  of  Class  steel  wheels. 

1-9,  built  in   1919,  and  have  many  features  in  common  These  locomotives  have  a  width  over  the  cylinders  of 

with  them.     The  increase  in  total  weight  is   12  per  cent  10  feet  5  inches,  and  a  height  overall  of   15   feet  4-5/8 

and   in   tractive    force    16   per   cent.      Flanged   tires    are  inches.      Further   particulars   are   given   in   the   table   of 

used  on   all   the  wheels,   and   are   spaced   tranversely  to  dimensions, 

permit   the   locomotives   to   pass   curves   as    sharp   as   22  . 

K  r  Gauge     4  ft.  S'A   m. 

degrees.  Cylinders     27  in.  by  32  in. 

The  boiler  is  of  the  Wootten  type,  with  a  conical  ring  ^^7^™  .7////;;//;/://///;;;::::::::::;:;::7tooo1bara' 

forming  the   front  half  of  the  barrel,   and  a  maximum      Service  Freight 

diameter  of  96  inches.     The  center  line  is  placed  10  feet  Boiler: 

2  inches  above  the  rail.     The  firebox  has  a  combustion  Dieter""!!""'"  ■  ■'•'•'• '.'.'.'.'.'.'.'.'.'.'.'. '.'.'.'.'.'.'.'.'.'.  ss'fn. 

chamber,  across  the  throat  of  which  is  built  a  brick  wall        Wcrking  pressure 220^b.  ^^   ^    ^ 

26   inches   high.     A   duplex    stoker   is   applied^   and   the  mixed 
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Firebox: 

Material     Steel 

Staying     Radial 

Length    126%  in. 

Width     10SJ4   in. 

Depth,     front 79  in. 

Depih,    back    65  in. 

Tubes: 

Diameter    5%   in 2     in. 

Number    50 291 

Length    13  ft.  6  in 13    ft.   6   in. 

Heating  Surface: 

Firebox    236  sq.  ft. 

Combustion     chamber 91  sq.   ft. 

Tubes    2,988  sq.   ft. 

Firebrick  Tubes:  . 

Total     3.315  sq.  ft. 

Superheater    778  sq.  ft. 

Grate     area 94.5  sq.  ft. 

Driving  Wheels: 

Diameter,    outside    61  y2   in. 

Diameter,    center    54J4    in. 

Journals,    main    12    in.    by    18    in. 

Journals,    others    11    in.   by    13   in. 

Engine  Truck  Wheels: 

Diameter,    front    3i   in. 

Journals     7   in.  by   11    in. 

Diameter,    back     

Journals    

Wheel   Base: 

Driving     "  ft.   6  in. 

Rigid 77  ft.  6  in. 

Total    engine     27  ft.  6  in. 

Tutal    engine    and   tender 66  ft.    10J4    in. 

Weight   (Working  Order): 

On    driving    wheels 284,190  lb. 

On  truck,  front 30,760  lb. 

On    truck,    back 

Total  engine    314.950  lb. 

Total  engine  and   tender 502,000  lb. 

Tender: 

Wheels,    number    8 

Wheels,    diameter    36  in. 

Journals     6  in.  by  11  in. 

Tank    capacity    9.500   U.   S.  gal. 

Fuel  capacity    15    tons. 

Equipped    with    superheater,    stoker,    power    reverse    and    air    brake   on    all 
driving  and  tender  wheels,   with  one  8H   in.  cross  compound  pump. 


I.  C.  C.  Holds  Hearing  on  Automatic  Train 
Control 

The  railroads  affected  by  the  Interstate  Commerce 
Commission's  order  of  January  14th  to  make  installations 
of  automatic  train  control  were  given  an  opportunity  on 
May  7th  to  show  cause  why  the  order  should  be  annulled 
or  modified.  W.  J.  Harahan,  president  of  the  Chesapeake 
&  Ohio  and  of  the  Hocking-  Valley  Railroad  Companies, 
who  is  chairman  of  a  committee  named  by  the  railroads, 
in  a  general  statement  outlined  the  position  of  the  railroads 
and  proposed  three  regional  tests  on  100  miles  of  line  in 
each  region. 

Warren  S.  Stone,  grand  chief  of  the  Brotherhood  of 
Locomotive  Engineers,  and  J.  F.  Welch,  mechanical  editor 
of  the  Official  Organ  of  the  Brotherhood,  also  strongly 
opposed  the  installation  of  any  type  of  device  because  it 
would  result  in  divided  responsibility  for  the  operation  of 
trains.  Mr.  Stone  declared  the  greatest  tragedy  in  the 
destruction  of  human  life  in  railroad  history  had  yet  to  be 
written  and  that  it  would  be  written  when  the  railroads 
divided  the  responsibilitv  of  running  a  train  between  the 
engineer  and  an  automatic  train  control  device. 

The  general  position  of  the  roads  was  outlined  in  Mr. 
Harahan's  statement,  an  abstract  of  which  follows  : 

The  railroads  feel  that  if  the  orders  of  the  Commission, 
issued  June  13,  1922,  and  January  14,  1924,  are  insisted 
upon  it  will  cause  them  to  spend  money  which  will  not 
bring  about  as  much  safety  in  operation  as  will  be  the  case 
if  they  are  allowed  to  spend  this  money  in  other  directions, 
and  that  much  of  the  money  so  spent  would  be  wasted, 
because  of  the  crude  state  of  the  art  of  train  control. 
Many  individual  roads  are  utterly  unable  to  determine,  in 
view  of  their  financial  needs  for  safety  and  other  impera- 


tive purposes,  how  they  can  obtain  the  money  necessary 
to  carry  out  these  orders. 

Automatic  Control  in  the  Experimental  Stage 

Many  railroad  technical  and  executive  officers  feel  quite 
strongly  that  automatic  train  control  is  still  in  the  ex- 
perimental stage.  There  are  none  who  feel  that  it  has 
passed  what  may  be  known  as  the  development  stage,  and 
this  does  not  mean  the  development  of  the  smaller  niceties 
or  details  of  operation,  but  means  much  development  of  an 
important  nature. 

It  may  be  urged  by  some  that  the  railroads  are  seeking 
to  place  money  before  safety.  This  is  not  true,  but  there 
is  a  practical  feature  in  the  provision  of  money  for  the 
various  needs  in  the  operation  and  expansion  of  the  rail- 
roads that  cannot  be  brushed  aside.  Of  course  the  more 
money  a  railroad  has  left  after  all  interest  and  dividend 
requirements  are  met,  the  greater  its  ability  to  obtain 
capital  for  the  improvements  necessary  to  obtain  safe  and 
economical  operation  and  to  provide  facilities  necessary 
for  the  Country's  expansion. 

The  railroad  executive  is  thus  confronted  with  the 
necessity  of  applying  the  money  obtained  from  operation, 
together  with  that  obtained  from  the  judicious  sale  of 
securities,  in  that  way  which  will  enable  him  to  obtain 
the  most  productive  results. 

There  are  many  improvements  which  the  Commission 
would  no  doubt  like  to  have  made,  and  which  the  rail- 
roads would  like  to  do,  but  the  money  is  not  there  to  do 
it.  so  business  discrimination  has  to  be  used  in  selecting 
the  purposes  for  which  the  money  available  is  to  be  spent. 

The  railroads  would  like  to  eliminate  as  many  grade 
crossings  as  they  possibly  can. 

The  number  of  persons  killed  at  grade  crossings  per 
annum  is  many,  many  times  the  number  of  passengers  and 
employes  whose  lives  will  be  saved  by  the  use  of  train 
control. 

The  railroads  cannot  eliminate  all  of  the  grade  crossings 
at  once  because  they  cannot  obtain  the  monev  to  do  so. 
They  can  only  take  the  most  hazardous  ones  and  eliminate 
them  a  few  at  a  time  with  the  money  that  is  available. 

It  is  the  desire  of  the  railroad  executives  to  spend  the 
money  along  the  lines  which  will  produce  the  greatest 
safety  and  consequently  they  do  not  look  with  favor  upon 
putting  vast  sums  upon  a  device  which  is  yet  in  its  in- 
fancy. They  would  much  prefer  to  invest  an  equivalent 
amount  of  money  in  automatic  block  signals,  rather  than 
in  this  undeveloped  device. 

Automatic  train  control  is  designed  to  protect  against 
most  unusual  occurrences.  It  will  not  prevent  all  col- 
lisions. On  the  other  hand  automatic  block  signals  protect 
against  occurences  which  are  likely  to  take  place  any  day, 
anywhere.  We  cannot  have  both,  because  the  people  will 
not  allow  us  to  charge  sufficient  rates  to  provide  this,  to- 
gether with  the  improvements  necessary  for  the  country's 
expansion. 

Few  railroad  presidents :  I  may  say  none,  have  felt 
satisfied  that  any  practical  thing  had  been  offered.  I  be- 
lieve that  any  business  man  and  any  member  of  the  Inter- 
state Commerce  Commission,  finding  themselves  so  sit- 
uated, would  have  taken  the  same  attitude  toward  this 
proposition. 

I  am  sure  that  train  control  will  cost  a  far  larger  amount 
of  money  than  was  at  first  anticipated  by  the  Commission. 
Our  engineers  advise  us  that  it  will  cost  somewhere  near 
the  following  to  put  in  a  train  control  system  that  may  or 
may  not  carry  out  the  intention  for  which  it  is  designed : 
Where  automatics  are  already  in  use,  $3,000  per  mile. 
Where  there  are  no  automatics,  to  install  automatics  and 
train  control.  $6,700  per  mile.  Installation  of  train  con- 
trol alone,  without  automatics,  $5,000  per  mile. 
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I  have  heard  some  well-informed  men  argue  that  we 
are  running'  up  the  cost  of  automatic  train  control  by 
attempting  entirely  too  elaborate  a  proposition,  and  it  is 
suggested  that  what  we  should  do  is  simply  to  place  a 
device  at  a  point  where  a  signal  is  located,  or  find  some 
means  whereby  the  air  will  be  automatically  applied  if  the 
engineer  does  not  do  so  at  the  point  where  he  should.  We 
cannot  carry  out  the  requirements  of  the  Interstate  Com- 
merce Commission,  as  I  understand  it,  with  such  an  in- 
stallation as  this. 

Danger  on   Heavy  Grades 

I  am  afraid  that  upon  heavy  grades  there  will  be  intro- 
duced far  greater  dangers  than  are  now  encountered  with- 
out train  control,  particularly  on  railroads  handling  very 
heavy  trains,  because  the  question  of  the  exhaustion  of  air 
will  present  a  real  danger.  Every  engineer  has  a  different 
method  of  handling  the  air  on  his  train.  Every  train  re- 
quires a  different  method  of  handling.  You  cannot  sub- 
stitute a  machine  which  will  act  in  the  same  way  as  will 
the  human  brain  and  human  skill. 

There  is  another  very  serious  feature: — Taking  from 
the  trainmen  responsibility  of  controlling  their  trains  and 
thus  putting  them  in  the  position  of  taking  chances,  which 
they  would  not  take  it  they  knew  that  the  whole  responsi- 
bility was  upon  them.  In  that  the  brakes  are  going  to  he 
applied  automatically  it  is  likely  that  they  will  take  chances, 
and  if  they  will  take  chances  of  this  kind  they  may  take 
chances  in  other  directions.  The  Transportation  Act  en- 
courages the  consolidation  of  railroads  into  a  smaller  num- 
ber of  systems.  It  also  quite  clearly  seeks  to  encourage 
the  joint  use  of  facilities  by  railroads,  so  that  the  feature 
of  interchangeability  of  devices  becomes  an  important  one. 

The  railroads  desire  to  co-operate,  in  working  out  a 
proper  system  of  train  control,  but  they  feel  most  em- 
phatically that  it  is  not  necessary  to  equip  16,000  miles 
of  railroad,  which  will  require  the  expenditure  of  per- 
haps $102,000,000,  at  least  calculation.  We  submit,  just 
as  strongly  as  we  know  how,  that  for  the  same  money 
a  much  greater  amount  of  safety  can  be  had,  also  adding 
to  the  capacity  of  the  railroads. 

Decreases   Capacity   Delaying    Traffic 

Automatic  train  control,  in  its  present  stage  decreases 
the  capacity  of  railroads  by  the  introduction  of  unnecessary 
stoppages,  running  slowly,  etc.,  as  compared  with  present 
practices. 

It  is  earnestly  suggested  that  train  control  can  be  worked 
up  to  a  sufficient  stage  of  development  if,  instead  of  the 
colossal  trial  which  has  been  ordered  by  the  Commission 
there  be  selected  a  certain  number  of  miles  in  the  Eastern, 
Southern  and  Western  regions,  under  all  conditions  of 
density  of  traffic,  heavy  grades,  weather  and  all  the  other 
factors  necessary  to  be  overcome.  It  is  thought  that  100 
miles  in  each  region,  located  on  various  railroads  and  in 
places  where  the  most  severe  tests  could  be  had,  would  be 
adequate,  costing  the  railroads  over  $2,000,000. 

There  should  be  a  minimum  traffic,  below  which  rail- 
roads should  not  be  required  to  equip  their  lines  with  these 
devices,  and  experiments  should  be  had  so  as  to  determine 
whether  a  simple  device  can  be  obtained  with  which  such 
railroads  could  equip  themselves.  On  many  lines  of  light 
traffic  it  would  cost  them  a  large  proportion  of  the  original 
cost  of  their  lines  if  they  had  to  equip  them  with  the  de- 
vices known  today. 

The  Chesapeake  &  Ohio  has  been  experimenting  with 
automatic  train  control  since  1916 — 8  years.  It  now  has 
61  miles  of  the  "ramp"  device  in  operation.  It  has  spent 
for  purposes  of  development,  including  the  cost  of  the 
apparatus,  over  $8,000  per  mile ;  yet  in  spite  of  this  record 
of  eight  years  this  company  must  yet  admit  it  does  not 


possess  an  automatic  train  control  system  which  satisfies  it. 
It  does  not  meet  the  I.  C.  C.  requirements. 

For  the  year  ended  March,  1924,  the  average  number 
of  operations  to  each  failure  was  about  2,654,  whereas  the 
average  number  of  operations  per  failure  of  automatic 
block  signals  in  that  same  territory  was  16,891.  The  sig- 
nal engineers  advise  that  there  are  many  roads  that  have 
obtained  at  least  twice  as  many  operations  per  failure 
for  the  automatic  block  signals,  as  above  shown. 

I  call  your  attention  to  certain  statements  made  in  pe- 
tition addressed  to  you  by  the  railroad  executives,  as 
follows : 

"That  as  no  revenue  will  be  received  on  account  of  such 
investment  the  only  way  in  which  such  decrease  can  be 
made  up  is  by  an  increase  in  the  passenger  rates,  or  the 
freight  rates,  or  both,  of  the  several  carriers,  and  that  no 
provision  has  as  yet  been  made  for  such  increase,  or  for 
determining  what  the  percentage  of  such  increase  shall  be ; 
and  that  said  expenditure  will  result  in  no  assurance  of 
the  securing  of  additional  safety  in  the  operation  of  the 
railroads  of  such  carriers,  but  will  involve  the  possibility 
of  added  danger  to  such  operation  of  the  railroads  by  rea- 
son of  the  installation  and  operation  of  such  devices." 

We,  who  operate  the  railroads,  are  responsible,  both 
by  the  Transportation  Act,  1920,  and  at  the  bar  of  public 
opinion,  for  honest,  efficient  and  economical  operation. 
We  should  have  the  power  to  fulfill  that  responsibility. 

Samuel  Rea,  president  of  the  Pennsylvania  System,  al- 
though agreeing  with  Air.  Harahan,  emphasized  the  need 
of  the  railroads  spending  their  money  for  the  elimination 
of  grade  crossings  instead  of  experimenting  with  auto- 
matic train  control  devices.  He  placed  his  road  on  record 
as  favoring  a  program  of  co-operation  and  co-ordination 
between  the  carriers  and  the  various  States  in  this  regard. 


Locomotive  Performance  on  the  Southern 
Pacific 

Four  sections  of  the  Sunset  Limited  and  six  sections 
of  the  Golden  State  Limited,  making  ten  trains  in  all, 
left  Los  Angeles  on  May  22,  1924,  each  train  being  hauled 
by  one  of  the  Southern  Pacific's  new  mountain  type  loco- 
motives all  the  way  through  from  Los  Angeles  to  El  Paso, 
distance  815  miles.  Xo  trouble  was  experienced,  and  all 
ten  of  these  trains  arrived  at  El  Paso  on  time. 

On  the  same  day  the  Overland  Limited,  consisting  of 
three  sections,  left  San  Francisco  carrying  passengers 
on  the  first  day  of  the  summer  tourist  rate  excursions; 
each  section  being  hauled  by  one  of  the  new  mountain 
type  locomotives,  and  every  section  arrived  on  time  at 
Ogden ;  and  furthermore,  arrived  on  time  at  Omaha,  the 
terminus  of  TJ.  P.  R.  R.  Co.  and  at  Chicago,  the  des- 
tination. 

The  Overland  Limited,  consisting  of  twelve  cars,  is 
now  hauled  regularly  over  the  Sierra  Nevada  mountains, 
with  maximum  grades  of  116  feet  to  the  mile,  with  one 
of  the  Southern  Pacific's  new  freight  locomotives  (2-10- 
2)  with  no  helper  locomotive. 


Service  for  Exporters  of  Railway  Material 

The  Commercial  Intelligence  Division  of  the  Depart- 
ment of  Commerce  has  just  announced  a  series  of  new 
Trade  Lists  of  interest  to  exporters  of  railway  material. 
These  lists  contain  the  names  of  importers  and  dealers 
in  railway  material  in  foreign  countries  and  may  be  had 
without  charge  from  any  of  the  district  or  co-operative 
offices  of  the  Bureau  of  Foreign  and  Domestic  Commerce 
or  from  Washington. 


The   Development   of   the   Electric   Locomotive 

By  A.  H.  ARMSTRONG 

A  Paper  Presented  at  the  Railroad  Session  of  the  Spring 
Meeting  of  the  American  Society  of  Mechanical  Engineers 


The  first  lesson  learned  by  the  electrical  designer  was 
the  thought  that  the  successful  conception  of  an  electric 
locomotive  did  not  consist  in  the  simple  substitution  of 
the  electric  motor  for  the  steam  cylinder  and  the  adoption 
of  the  running  gear  accepted  as  good  practice  after  many 
years  of  steam  engine  development.  This  in  no  way  im- 
plies a  criticism  of  steam  engine  construction  which  is 
admirably  suited  to  its  purpose  under  the  limitations  im- 
posed by  engine,  boiler  and  fire-box  design.  Just  as  these 
fundamental  parts  of  the  steam  engine  determine  both  its 
construction  and  service  performance,  so  the  electric  motor, 
with  its  great  flexibility,  permits  a  radical  departure  from 
steam  engine  practice  in  both  the  design  and  operating 
characteristics  of  the  electric  locomotive. 


ment  of  running  gear  so  that  locomotives  could  be  operated 
double  ended.  The  absence  of  boiler  and  fire-box  makes 
this  accomplishment  possible  and  the  operating  conveni- 
ence of  eliminating  the  turn  table  and  wye  can  be  taken 
full  advantage  of  without  imposing  a  too  serious  burden 
upon  the  electric  locomotive  designer.  In  order  that  the 
locomotive  operator  may  command  an  uninterrupted  view 
of  the  track  ahead,  cabs  are  built  of  two  general  designs, 
the  so  called  "steeple"'  cab  with  sloping  ends  and  one 
operating  compartment  and  the  box  type  cab  with  two 
operating  compartments,  one  at  each  end.  As  the  motor 
control  of  large  electric  locomotives  is  effected  through 
indirect  or  master  controllers  which  can  be  located  in  one 
or  more  places,  it  is  possible  to  design  the  operating  cab 


Chicago,    Milwaukee    &    St.    Paul    High    Speed    Gearless    Electric    Passenger    Locomotive 


A  study  of  the  running  gear  of  electric  locomotives  now 
in  operation  discloses  many  forms  of  drive  ranging  from 
single  gear,  twin  gear,  side  rod  and  jack  shaft,  geared  side 
rod,  quill  geared,  and  finally  gearless  drive  with  motor 
armature  mounted  directly  upon  the  driving  axle.  With 
any  one  form  of  the  above  drives  there  is  also  offered  a 
wide  variety  of  wheel  and  cab  arrangement.  No  one  de- 
sign of  electrical  or  mechanical  construction  has  yet  been 
universally  accepted  as  a  standard  to  the  exclusion  of 
others,  although  this  is  the  desirable  goal  toward  which 
the  efforts  of  the  designing  engineer  are  constantly  di- 
rected. 

With  such  a  diversity  in  forms  of  construction  shown  in 
electric  locomotives  now  running,  it  is  the  purpose  of  this 
paper  to  discuss  in  a  general  way  some  of  the  fundamen- 
tal principles  of  design  which  have  found  favor  as  the  re- 
sult of  the  past  thirty  years  development. 

Double    End    Operation 

With  apparently  no  exception,  the  first  radical  departure 
from  steam  practice  was  made  when  electric  locomotives 
were  designed  for  equally  good  operation  in  either  direc- 
tion, in  other  words,  by  providing  a  symmetrical  arrange- 


for  the  most  convenient  handling  of  the  locomotive,  and 
provide  one  or  more  operating  handles  as  conditions  may 
demand. 

The  adoption  of  a  symmetrical  wheel  arrangement, 
which  permits  running  equally  well  in  either  direction, 
introduces  no  difficulties  in  the  construction  of  locomotives 
which  will  run  below  a  speed  of  50  miles  per  hour.  In 
other  words,  the  tracking  qualities  of  an  electric  loco- 
motive do  not  become  a  matter  of  serious  concern  to  the 
designer,  until  entering  upon  the  field  of  the  passenger 
locomotive  which  must  have  good  running  qualities  up 
to  maximum  speeds  of  75  miles  or  possibly  more.  Few, 
if  any,  steam  engines  will  operate  successfully  in  reverse 
direction  and  in  providing  this  feature  of  electric  loco- 
motives the  designer  has  had  to  solve  new  problems  with- 
out much  assistance  from  steam  engine  operating  ex- 
perience. That  such  problems  have  been  successfully  met 
is  attested  by  the  daily  operation  of  electric  locomotives 
in  high  speed  passenger  train  service  with  less  apparent 
destructive  effect  on  track  than  is  normal  with  steam 
engine  operation. 

Electrical  and  Mechanical  Designs 

The  mechanical  construction  of  an  electric  locomotive 
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is  so  dependent  upon  the  characteristics  of  its  motors  and 

control  that  the  complete  electrical  and  mechanical  design 
must  he  treated  as  one  problem.  For  example,  geared 
motors  suspended  upon  driving  axle  and  bolster  must 
conform  to  the  restricted  space  imposed  by  track  gauge, 
wheel  diameter,  and  permissible  wheel  base  of  driving 
truck.  These  limitations  do  not  seriously  restrict  the  free 
design  of  motors  geared  to  small  capacity  driving  axles 
but  force  a  departure  from  geared  axle  drive  in  the  case 
of  certain  types  of  motors,  when  axle  weights  must  ex- 
ceed 40,000  pounds.  As  an  illustration,  direct  current 
motors  drive  the  56,000  pound  axle  on  the  C.  M.  and  St. 
P.  freight  locomotives,  but  it  would  be  impossible  to  re- 
place them  with  an  equally  successful  single  phase  alter- 
nating current  motor  on  account  of  the  greater  space  re- 
quired for  the  proper  proportioning  of  the  latter  type  of 
motor.  It  would  also  be  impossible  to  replace  the  gearless 
direct  current  motors  on  the  New  York  Central,  C.  M.  and 
St.  P.  passenger  and  Paris  Orleans  locomotives  with 
alternating  current  motors,  as  bipolar  gearless  drive  is 
available  only  to  motors  of  the  direct  current  type.  On 
the  other  hand,  all  forms  of  construction  open  to  alter- 
nating current  motors  are  equally  available  to  the  direct 
current  motor. 

As  both  direct  current  and  alternating  current  types 
of  motors  have  been  utilized  to  drive  electric  locomotives 
and  all  forms  of  drive  are  not  equally  available  to  both, 
more  or  less  confusion  has  been  introduced  into  the 
problem  of  arriving  at  a  preferred  form  of  mechanical 
design  which  might  be  generally  adopted  and  possibly 
become  a  recognized  standard.  A  thorough  knowledge  of 
electric  motor  characteristics  is  therefore  desirable,  to 
arrive  at  any  conclusion  in  respect  to  the  superiority  of 
any  particular  mechanical  design  of  locomotive  in  order 
to  judge  whether  it  possesses  inherently  the  advantages 
sought  for  or  whether  its  adoption  may  have  been  forced 
by  the  limitations  of  the  type  of  motor  used. 

General    Comparison   Steam    and    Electric    Locomotives 

The  steam  engine  is  a  mobile  power  house  complete 
with  fire-box,  boiler,  engine  and  operating  crew.  In  order 
that  the  latter  may  be  used  to  the  best  economic  advantage, 
every  effort  has  been  made  to  build  engines  of  greater 
power.  In  this  Country  of  almost  unlimited  fuel  supply, 
not  much  serious  effort  has  been  made  until  recently,  to 
improve  the  fuel  economy  of  steam  engine  performance 
except  as  it  might  increase  the  maximum  weight  and 
speed  of  trains  hauled.  In  other  words,  with  cheap  and 
abundant  fuel  and  high  priced  labor  the  matter  of  fuel 
economy  has  been  secondary  to  the  insistent  demand  for 
engines  of  greater  hauling  power  and  speed. 

As  each  steam  engine  must  necessarily  be  operated  by 
its  own  crew  and  as  the  improvements  made  in  the 
modern  draft  gear  permit  the  operation  of  trains  on  ruling 
grades  beyond  the  hauling  capacity  of  a  single  engine,  it 
is  a  logical  development  that  the  steam  engine  should  be 
built  with  a  maximum  number  of  driving  axles  and 
maximum  weight  per  axle.  Hence,  the  construction  of 
the  Mikado,  the  2-10-2  and  the  Mallet,  with  axle  weight? 
in  some  instances  of  approximately  70,000  pounds  to  meet 
the  necessities  of  constantly  increasing  traffic.  The  logical 
development  of  the  steam  engine,  therefore,  lies  apparently 
in  the  direction  of  the  maximum  driving  axle  weight  that 
improved  rail  and  road  bed  may  permit  and  the  maxium 
number  of  axles  that  can  be  concentrated  in  one  structure 
and  operated  by  one  crew  without  exceeding  wheel  base 
restrictions  imposed  by  track  curvature. 

It  is  of  importance  in  determining  electric  locomotive 
design  to  carefully  analyze  the  fundamental  reasons  for 
modern  steam  engine  construction,  with  which  electric 
locomotives  are  naturally  compared,  so  that  hard  steam 


engine  experience   shall   be   taken   advantage   of  to  the 

fullest  extent.  Unlike  the  steam  engine,  the  electric  loco- 
motive carries  no  power  plant.  Furthermore,  the  electric 
motor  is  wonderfully  adaptable  in  its  application  to  axle 
drive  and  small  motors  are  practically  as  efficient  as  large 
oiks.  These  valuable  assets  make  it  possible  to  design  an 
electric  locomotive  for  its  sole  fundamental  purpose  of 
hauling  trains  with  reliability  and  economy.  The  same 
factors  shaping  the  design  of  running  i;ear  of  steam 
engines  do  not  applv  equally  to  electric  locomotives  and 
both  in  iis  operation  and  construction,  the  latter  can,  with 
advantage,  depart  widely  from  steam  engine  precedent. 
Neither  the  wheel  arrangement,  side  rod  drive,  or  ex- 
cessive axle  weights  characterizing  the  modern  steam 
engine  are  fundamentally  necessary  to  the  construction  of 
a  successful  electric  locomotive  and  they  need  only  be 
accepted  on  their  merits.  With  the  new  freedom  thus 
offered  it  is  natural  that  the  experimental  field  of  promis- 
ing designs  should  have  been  quite  fully  explored  with  the 
resulting  wide  divergence  in  mechanical  and  electrical 
construction  shown  in  electric  locomotives  now  in  opera- 
tion. The  electric  locomotive  may  be  built  up  of  any 
number  of  driving  axles,  all  under  the  perfect  control  of 
one  operator  and  there  are  no  electrical,  mechanical  or 
economic  limits  in  respect  to  its  size,  hauling  capacity  and 
speed,  except  those  imposed  by  the  road  bed  itself. 

With  the  above  general  comments  in  mind,  perhaps  a 
better  understanding  of  the  progress  of  electric  locomotive 
development  may  be  obtained  by  reviewing  the  construc- 
tion of  a  number  of  recent  designs  that  have  been  built. 

There  are  four  types  of  drive  used  in  electric  loco- 
motive construction  and  each  has  certain  advantages  pe- 
culiar to  itself :  Geared  axle  drive,  Geared  quill  drive.  Jack 
shaft  and  side  rod  drive,  Gearless  drive. 

Geared  Axle  Drive 

As  the  electric  locomotive  was  the  outgrowth  of  ex- 
perience in  motor  car  construction,  it  was  evident  that  the 
earliest  designs  should  comprise  an  operating  cab  resting 
on  two  swivel  trucks,  a  motor  being  geared  to  each  of  the 
four  driving  axles.  This  type  of  drive  has  been  uniformly 
successful  and  is  generally  accepted  today  as  standard  for 
locomotives  where  axle  weights  are  not  excessive.  An 
example  of  this  type  of  construction  is  shown  in  the  C.  M. 
and  St.  P.  70  ton  switching  locomotive,  equipped  with 
direct  current  motors  and  operating  from  3,0OO  volts 
direct  current  trolley.  The  same  type  of  construction  is 
also  available  to  single  phase  or  multiphase  alternating 
current  motors,  provided  the  axle  weights  in  the  former 
case  do  not  much  exceed  40,000  pounds.  The  single  phase 
motor  requires  more  space  for  a  given  output  and  speed 
than  a  direct  current  motor  and  is  therefore  limited  in  its 
application  to  geared  axle  drive  to  moderate  axle  weights, 
especially  if  the  locomotive  must  fulfill  a  service  demand- 
ing a  high  continuous  tractive  effort.  This  fact  accounts 
in  part  for  the  greater  favor  shown  quill  and  side  rod  con- 
struction in  single  phase  motor  locomotives  of  larger 
capacity. 

Direct  current  motors  are  in  successful  operation  driv- 
ing through  single  gears  axle  weights  of  40.000  lbs.  and 
through  twin  gears,  a  maximum  of  approximately  60,000 
lbs.,  as  exemplified  in  Detroit  River  Tunnel,  Baltimore  & 
Ohio  Tunnel,  and  C.  M.  &  St.  P.  freight  locomotives. 
There  are  no  apparent  reasons  why  twin  geared  drive 
should  not  prove  successful  with  axle  weights  exceeding 
60,000  lb.,  although  no  such  locomotives  are  now  in 
operation.  In  order  that  stresses  between  the  two  gears 
may  be  equalized  and  to  cushion  the  motor  from  impact 
transmitted  through  the  gears  from  inequalities  in  the 
track,  it  has  been  found  advantageous  to  interpose  a 
small   amount  of   spring  controlled   motion   between   the 
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gear  rims  and  their  centers.  This  construction  in  no  way 
resembles  geared  quill  drive  as  cushion  gear  rims  are 
mounted  concentric  with  their  centers  and  in  intimate 
contract  with  them.  The  success  attending  the  operation 
of  spring  or  cushion  gears  has  broadened  the  application 
of  geared  axle  drive. 

Four   Motor   Geared   Locomotives 

While  swivel  truck  construction,  with  the  draft  gear 
forming  an  integral  part  of  the  cab  subframe,  operates 
entirely  successfully  with  moderate  axle  weights,  it  has 
been  considered  good  practice,  in  some  instances,  to  intro- 
duce articulated  truck  construction  in  heavier  locomotives. 
Good  examples  of  four  motor  twin  geared  articulated 
truck    locomotives    are    presented    in    the    Detroit    River 


rangement  is  quite  different  in  the  two  locomotives  and 
each  offers  an  attractive  application  of  motors  geared 
direct  to  driving  axles  of  moderate  weight. 

The  Spanish  Northern  locomotive,  weighing  90  tons, 
has  its  cab  mounted  upon  two  three-axle  swivel  trucks. 
The  motors  are  of  the  direct  current  type  and  operate  from 
3.000  volt  trolley.  In  this  instance  the  adoption  of  a  three- 
axle  truck  permitted  the  construction  of  a  powerful  com- 
pact locomotive  having  179,000  lbs.  total  on  its  drivers 
without  exceeding  a  weight  of  30.000  lbs.  per  axle.  It  is 
capable  of  delivering  continuously  a  tractive  effort  of 
26,500  lbs.  at  21.9  miles  per  hour.  The  Spanish  Northern 
locomotive  has  just  been  put  into  operation  and  will  be 
used  to  handle  ore  trains  and  incidental  passenger  service. 
It  is  provided  with  regenerative  braking  control. 


S  x    Axle    Geared    Electric     Locomotive    of    the    Mexican     Railway 


Tunnel,  Baltimore  &  Ohio  Tunnel,  Great  Northern,  Butte, 
Anaconda  &  Pacific,  Bethlehem  Chili  Iron  Mines  and 
Canadian  Northern  locomotives.  The  trend  of  design  in 
the  larger  locomotive  is  apparently  in  the  direction  of  box 
cabs  with  operating  compartment  in  each  end. 

The  maximum  speed  of  four  axle  locomotives  of  the 
heavier  type  has  usually  been  limited  to  approximately  50 
miles  per  hour  and  no  impairment  of  good  tracking  quali- 
ties has  been  experienced  within  this  limitation.  Un- 
doubtedly higher  speeds  are  permissible  with  four  axle 
bogie  truck  locomotives  but  as  yet  the  limitations  have 
not  been  fully  determined.  This  type  of  design  is  ver) 
attractive,  owing  to  its  simple  and  rugged  construction 
and  the  opportunity  it  offers  to  combine  several  such  foui 
motor  units  into  one  locomotive  of  any  capacity  desired. 
Both  from  an  operating  and  manufacturing  point  of  view 
the  four  motor  swivel  truck  locomotive  promises  attrac- 
tive possibilities  of  meeting  a  wide  range  of  service  re- 
quirements with  but  few  types  of  locomotives  which  could 
be  so  generally  applicable  to  average  service  conditions 
as  to  be  standardized,  a  result  most  earnestly  desired  by 
all. 

Six  Motor  Locomotives 

Two  locomotives  have  been  built  and  tested  in  which  six 
motors  are  geared  to  the  six  driving  axles,  all  the  weight 
of  the  locomotive  being  upon  the  drivers.     The  wheel  ar- 


The  Mexican  Railway  locomotive  comprises  6  motors 
twin  geared  to  six  driving  axles  arranged  in  three  four 
wheel  articulated  trucks.  The  cab  is  supported  upon  two 
sub-frames  sharing  a  common  center  on  the  middle  truck. 
These  sub-frames  are  of  boxed  girder  construction  which 
provides  a  ready  passage  through  which  air  is  forced  to 
cool  the  individual  motors.  In  this  locomotive  the  axle 
weight  is  51,500  lbs.  and  the  total  weight  of  the  loco- 
motive 309,000  lbs.,  all  the  weight  being  upon  the  drivers. 
Provision  is  made  for  regenerative  braking.  This  loco- 
motive has  been  built  and  exhaustively  tested  upon  the 
Erie  test  track. 

Six  axle  geared  motor  locomotives  offer  the  advantage 
over  four  motor  construction  of  fifty  percent  greater 
capacitv,  or  a  lower  axle  weight  to  meet  special  conditions 
of  track  and  structures  or  type  of  motor  adopted.  Six 
motor  geared  axle  construction  is  available  to  both  direct 
current  and  single  phase  alternating  current  motors  with 
the  restriction  in  the  latter  type  that  axle  weights  cannot 
greatly  exceed  40,000  lbs. 

Eight  Motor  Geared  Locomotives 

In  order  to  meet  the  demands  for  locomotives  of  very 
large  capacity  or  to  provide  for  minimum  driving  axle 
weight,  eight  driving  motors  may  be  utilized  to  good 
advantage.  Motors  may  drive  either  through  single  or 
twin  gears  depending  upon  axle  weights  and  trucks  may 
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be  articulated  or  stresses  taken  through  cab  sub- frame,  as 
desired. 

The  simplest  form  of  eight  motor  locomotive  is  ob- 
tained  by  coupling  two  four  motor  bogie  truck  locomotives 
together,  the  eight  driving  axles  being-  operated  as  a 
single  locomotive  l>v  means  of  multiple  unit  control.  Two 
hi"  the  l'>..  A.  &  1'.,  81-ton  locomotives  are  thus  permanent- 
ly connected  together  and  operate  as  a  single  162-ton 
locomotive,  under  the  control  of  one  engineer.  Where 
axle  weights  and  s[>ccds  are  not  excessive  this  type  of 
construction  is  regarded  very  favorably  b)  many  engineers 
and  operating  records  attest  its  reliability  and  low  cost 
of  upkeep. 

A  good  example  of  an  eight  motor  geared  construction 
i-  ..tiered  in  the  C,  M.  &  St.  P.,  3000  volt  direct  current 
freight  locomotive  which  comprises  four  two  axle  articu- 
lated bogie  trucks  and  two  four  wheel  guiding  trucks  sup- 
porting two  operating  cabs.  These  locomotives  are 
capable  of  delivering  continuously  a  tractive  effort  of 
7' '.500  II).,  at  a  speed  of  15.4  miles  per  hour,  and  have 
been  in  successful  operation  since  December,  1915.  The 
St.    Paul  locomotive   was  the   first   to  be   equipped  with 


ceeded  very  far  owing  to  the  fact  that  the  combined  axle 
weight  of  eight  geared  motors  is  usually  ample  to  meet 
the  requirements  of  the  heaviest  freight  service.  How- 
ever, it  is  intended  to  operate  two  of  the  Mexican  Railway 
locomotives  coupled  together,  thus  providing  618,000  lb. 
on  driving  axles  and  a  continuous  tractive  effort  of  92,400 
11).  Starting  effort  at  30  coefficient  of  adhesion  will  reach 
the  high  value  of  185,400  lb.,  and  this  is  probably  the 
maximum  limit  allowable  in  road  engines  hauling  mis- 
cellaneous freight  cars  with  presenl  design  of  draft  gear. 
There  is,  of  course,  no  restriction  in  the  locomotives 
themselves  against  coupling  in  one  operating  unit  even 
more  axles  and  still  greater  weight  for  operation  in  very 
special  ore  train  service. 

The  entire  range  requirements  of  freight  train  service 
from  light  to  the  heaviest  can  he  admirably  met  with 
geared  motor  drive  and  there  is  every  reason  to  expect 
this  type  of  construction  to  hold  a  preferred  position  in 
locomotive  design  in  the  future. 

Gear    Quill   Drive 

This    form   of  construction  is  more  especiallv   favored 


Six    Motor   Bipolar   Gearless    Electric    Locomotive   of   the    Paris   Orleans    Railway 


regenerative  electric  braking  which  is  now  accepted  as  a 
desirable  addition  to  electric  locomotives  operating  over 
mountain  grades.  As  twelve  of  the  St.  Paul  geared  loco- 
motives were  originally  supplied  with  high  speed  gearing 
and  used  in  passenger  service  at  speeds  up  to  60  miles 
per  hour,  bogie  guiding  trucks  were  added  to  all  locomo- 
tives for  the  sake  of  interchangeability,  although  the 
better  tracking  qualities  thus  secured  may  not  have  been 
necessarv  if  these  locomotives  had  been  restricted  to 
freight  duty  only.  While  an  axle  load  of  60.000  lbs.  was 
regarded  by  some  engineers  in  the  past  as  possibly  too 
high  for  leading  and  trailing  axles,  continued  development 
of  both  steam  and  electric  locomotives  has  somewhat 
modified  opinions  in  this  connection.  Electric  locomo- 
tives are  in  daily  successful  operation  with  60,000  lb.  per 
driving  axle  and  no  additional  axles  and  it  is  apparent 
that  an  eight  motor  geared  locomotive,  weighing  480.000 
lbs.,  total,  will  undoubtedly  operate  successfully  with  all 
weight  distributed  upon  the  drivers  provided  the  locomo- 
tive operation  is  restricted  to  freight  train  speeds. 

Twelve    Motor    Geared    Locomotives 

The  development  of  this  type  of  locomotive  has  not  pro- 


w-hen single  phase  alternating  current  motors  are  applied 
to  axle  weights  beyond  the  capacity  of  single  motors 
mounted  in  conventional  manner  with  geared  axle  drive. 
It  offers  the  advantage  of  supporting  all  motor  weight  on 
springs,  high  clearance  over  the  rails,  and  permits  the  use 
of  two  motors  driving  the  same  gear  and  thus  providing 
the  additional  output  per  driving  axle  required.  The  dis- 
advantage of  this  form  of  drive  has  been  the  spring  and 
wheel  spoke  failures  in  the  past  due  to  excessive  strains 
introduced  by  the  difficulty  of  maintaining  the  quill 
reasonably  concentric  with  the  driving  axle. 

Side  Rod   Drive 

As  with  geared  quill  drive,  side  rod  drive  also  offers 
the  advantage  of  carrying  all  motor  weights  on  springs, 
providing  maximum  clearance  between  motor  and  rails 
and  raising  center  of  gravity  of  locomotive  with  whatever 
better  riding  qualities  may  result  therefrom.  Many  forms 
of  side  rod  drive  have  been  built  experimentally,  but  not 
duplicated.  Geared  side  rod  drive,  in  w-hich  one  or  two 
motors  are  geared  to  the  jack  shaft  which  connects  with 
the  driving  axles  through  side  rods,  has  apparently  been 
accepted  in  this  Country  as  the  most  promising  form  of 
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side  rod  construction.  An  example  of  geared  side  rod 
drive  is  offered  in  the  locomotive  built  by  the  G.  E.  Com- 
pany and  in  operation  upon  the  New  York,  New  Haven 
and  Hartford  Railroad.  It  comprises  four  single  phase 
alternating  current  motors,  each  geared  to  a  separate  jack 
shaft  which  drives  through  side  rods  a  single  pair  of 
driving  wheels.  This  locomotive  has  a  continuous  rating 
of  22,200  lb.  at  26.4  m.  p.  h.  The  driving  axles  are 
supplemented  by  two  four  wheel  bogie  guiding  trucks 
which  assist  in  carrying  the  excess  weight  of  motors, 
transformers  and  jack  shafts,  a  usual  feature  of  side  rod 
construction.  The  reason  that  side  rod  drive  was  adopted 
in  this  instance  was  because  it  did  not  seem  feasible  to 
equip  a  locomotive  of  this  capacity  with  four  single  phase 
motors  geared  to  the  driving  axles  in  the  usual  way. 

Many  other  forms  of  side  rod  drive  and  wheel  arrange- 
ment have  been  built  and  apparently  the  natural  develop- 
ment of  this  form  of  construction  is  toward  very  high 
driving  axle  weights  and  the  addition  of  guiding  axles  to 
support  part  of  the  weight  of  electrical  equipment  and 
jack  shaft  and  to  provide  better  riding  qualities  of  the 
locomotive.  Side  rod  drive  apparently  offers  greater 
advantages  to  the  use  of  single  phase  motors  than  direct 
current  motors  owing  to  the  space  limitations  of  the 
former  when  applied  to  heavy  driving  axles. 

Gearless  Motor  Drive 

Another  form  of  six  motor  locomotive  is  illustrated  in 
the  Paris  Orleans  bi-polar  gearless  locomotive  recently 
built  and  shipped  to  France.  This  locomotive  comprises 
six  direct  current  motors  with  armatures  mounted  directly 
upon  the  driving  axles  and  operates  from  a  1500  volt 
direct  current  trolley.  The  locomotive  comprises  two 
operating  cabs  each  resting  upon  a  three  axle  driving 
truck  integral  therewith  and  a  hinged  four  wheel  guiding 
truck  containing  no  motors.  This  locomotive  is  intended 
for  passenger  service  and  was  designed  with  the  view  of 
meeting  any  reasonable  speed  requirements  incident  to 
such  service.  The  tests  at  Erie,  therefore,  were  carried 
beyond  the  contract  obligation  of  successful  running  at  82 
miles  and  maximum  speeds  reaching  105  miles  per  hour 
were  attained,  without  developing  anv  evidence  of  de- 
structive action  on  track.  While  the  complete  locomotive 
is  of  symmetrical  design  and  provides  for  double  end 
running,  it  comprises  two  unsymmetrical  halves  and  is 
equivalent  to  coupling  two  Pacific  type  steam  engines 
back  to  back. 

Gearless  motor  construction  provides  a  maximum  of 
simplicity  and  efficiency  in  locomotive  design  and  opera- 
tion owing  to  the  entire  absence  of  motor  and  axle  bear- 
ings, gears,  quills,  jack  shaft,  side  rod  or  other  means  of 
connecting  motors  to  driving  axles  used  in  other  types  of 
locomotives.  The  first  example  of  the  fore-runner  of  this 
construction  was  offered  in  the  original  Baltimore  and 
Ohio  Tunnel  locomotive  built  in  1893.  The  direct  current 
motor  in  this  instance,  however,  was  six-pole  and  was 
mounted  on  a  quill  supported  on  the  driving  wheels  by 
rubber  cushions.  The  first  example  of  a  modern  bi-polar 
gearless  locomotive  was  the  S  type  construction  built  for 
the  New  York  Central  Railroad  in  1905,  47  of  which  are 
still  in  daily  operation.  These  locomotives  comprise  four 
gearless  driving  axles  with  a  four  wheel  swivel  guiding 
truck  at  each  end.  A  later  type  of  gearless  construction 
utilizing  8  motors  and  all  weight  on  the  drivers  is  shown 
in  the  T  type  of  locomotive  of  which  26  are  in  operation. 
This  type  of  locomotive  has  a  high  operating  efficiency 
owing  to  absence  of  all  driving  mechanism  and  the  records 
of  18  years  operation  disclose  a  most  attractively  low  cost 
of  maintenance. 

Another  example  of  gearless  motor  construction  is  pre- 
sented in  the  3000  volt  direct  current  passenger  locomo- 


tives in  service  upon  the  Cascade  Division  of  the  St.  Paul 
electrification.  This  locomotive  comprises  12  driving 
axles  and  2  guiding  axles,  the  total  weight  on  drivers  being 
458,000  lb.  This  is  another  example  of  a  symmetrical 
locomotive  composed  of  two  unsymmetrical  halves  arti- 
culated back  to  back.  A  novel  way  of  meeting  the  exact- 
ing requirements  of  boiler  installation  to  heat  the  pass- 
enger train  is  shown  in  the  heating  tender  interposed  be- 
tween the  two  operating  cabs.  This  arrangement  gives 
ample  space  for  a  conservatively  designed  heating  boiler 
and  permits  the  removal  of  the  entire  cab  in  case  of 
necessity.  This  locomotive  provides  for  regenerative 
braking. 

Gearless  motor  construction  is  the  simplest  form  of 
drive  that  it  is  possible  to  use  in  the  electric  locomotive. 
It  offers  particular  advantages  in  high  speed  passenger 
locomotive  service,  owing  to  its  high  efficiency  maintained 
over  its  entire  working  range,  its  freedom  from  speed 
restrictions  and  its  adaptability  to  any  wheel  arrangement 
best  suited  to  easy  riding  at  high  speeds.  The  efficiency  of 
the  gearless  motor  is  above  90  per  cent  throughout  the 
greater  part  of  its  working  range  and  this  fact  holds 
attractive  promise  of  power  economy  in  operating  a 
service  where  the  low  average  load  factor  of  a  locomotive 
hauling  a  fixed  load  over  a  broken  profile  might  prove  a 
handicap  to  other  forms  of  motor  drive. 

Electric    Locomotive    Rating 

There  are  two  fundamental  factors  which  determine  the 
tractive  effort  rating  of  electric  locomotives — first,  slipping 
of  driving  wheels,  and  second,  heating  of  motors. 

It  is  well  known  that  the  coefficient  of  adhesion  be- 
tween driving  wheels  and  rails  varies  over  a  wide  range, 
depending  upon  the  condition  of  both.  Experimental 
tests  made  to  determine  the  starting  coefficient  of  adhesion 
of  electric  locomotives  has  established  values  ranging  from 
qver  40  per  cent  under  almost  perfect  conditions  to  as 
low  as  10  per  cent  or  even  less  when  rail  is  covered  with 
sleet  or  snow.  By  the  use  of  sand,  the  handicap  of  poor 
rail  conditions  may  be  partly  overcome.  Test  records  of 
coefficient  of  adhesion  apply,  however,  only  to  the  local 
conditions  under  which  they  were  taken  and  it  is  probably 
more  conservative  to  accept  the  general  values  established 
in  this  respect  by  steam  engine  practice  on  ruling  grades. 
A  study  of  many  train  dispatcher's  sheets,  showing  trail- 
ing and  engine  tonnage  actually  hauled  by  engines  of 
different  types,  indicate  that  the  total  gross  tractive  effort 
exerted  at  the  driver  rims  agrees  approximately  to  18 
per  cent  of  the  total  driver  weight.  Starting  effort  is  in 
excess  of  this  value  and  may  reach  as  high  as  25  per  cent 
or  even  30  per  cent  under  favorable  conditions.  It  is 
recognized  therefore  that  electric  locomotives  for  road 
service  should  he  capable  of  exerting  a  tractive  effort  of 
approximately  18  per  cent  of  driver  weight  at  balanced 
speeds  on  ruling  gradients  and  30  per  cent  coefficient  of 
adhesion  when  starting  train. 

The  problem  of  motor  construction  is  to  keep  it  within 
safe  temperature  limits  and  safeguard  its  insulation.  As 
there  is  a  considerable  time  lag  between  load  and  maximum 
temperature  reached,  it  is  apparent  that  the  duration  of 
the  load  determines  its  amount.  Hence  a  motor  that  may 
operate  continuously  at  a  tractive  effort  rating  of  16  per 
cent  coefficient  of  adhesion  with  a  temperature  rise  of  120 
deg.  C  may  nevertheless  deliver  double  the  output  during 
the  short  time  interval  required  for  starting  the  train. 
Hence,  it  is  useful  to  know  both  the  continuous  tractive 
effort  rating  of  a  locomotive  and  its  rating  for  short 
periods  of  time,  especially  if  it  is  to  operate  over  a  profile 
of  short  ruling  gradients  on  which  the  motors  may  be 
properly  called  upon  to  deliver  more  than  their  continuous 
rating.     The  continuous   rating  of  many  of  the  electric 
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locomotives  now  in  operation  are  given  in  the  following  alternating  current  motors  provided  the  axle  weight  in  the 

tables.  latter  case  dues  not  much  exceed  40,000  lbs. 

CONTINUOUS      TRACTIVE      EFFORT      RATING     EX-  <  .eared  quill  ami  geared  side  rod  drive  are  favored  for 

pressed    IN    TERMS    OF  DRIVER    WEIGHT  single-phase  motor  application  to  heavy  duty  locomotives, 

FREIGHT  as  providing   the  additional   space  required   for  the  best 

Tractive      Coeff.  of  design  of  Such  motors.     The  latter  construction,  especially, 

Effort      Adhesion  apparently  finds  its  best  expression  in  very  high  driving 

Bethlehem  Chile  Iron  Mines 35,200  1b.      14.7%  axle   weights   and    long    rigid    driving   wheel   base,   thus 

Boston    and    Maine ^J',™  ',',         \^t  pussiblv  restricting  the  application  of  such  locomotives  to 

Unite.   Anaconda  and    ?»«<*•. 25,000          15.6/fc  r„a(HK.;is  ni,„,  favorable  for  their  operation.    These  same 

(.  hicaun,   Milwaukee  and  St.   Paul I), bUU            l/.Ooyo  .                                                     '                  . 

Great  Northern                                34,800"       15.1%  forms   01    construction   are   also   open   to   direct   current 

Mexican  46.200  "  14.657o  motor  applications  but  apparently  find  little  favor  as  corn- 
New   York,  New  Haven  and  Hartford 17,000  "        10.3%  pared  to  the  simpler  and  more  efficient  direct  axle  drive 

Norfolk   and    Western    66,000  "         14.5%  hj  h    js    (.nl,)1(IV(.,i    in    nearlv    every    electric    locomotive 

Paulista     2/ ,300             13.657o  .    '      -.                           J             J 

Spanish    Northern..: 26,500  "       14.8%  equipix-d  with  direct  current  motors. 

Average    14.06% 

Passenger  Program  for  Mechanical  Division  Convention 

Butte.    Anaconda    and    Pacific 15,600  1b.         9.7%  Ol   the  A.  R.  A. 

Chicago,  Milwaukee  and  St.  Paul  (10200)..  41,000  "         8.9%  Division   V— Mechanical,  American   Railway  Associa- 

Cmcago,  Milwaukee  and   St.   Paul   (10300)..   41,000             12.1yo  •„  ,     ,  ,   ..                  ,                        ,    A.i      .•     A-.       vr     t 

New  York  Central  S  Type 5.000  "         3.55%  ^on>  will  hold  its  annual  meeting  at  Atlantic  City,  N    J. 

New  York  Central  T  type 14,000  "          5.28%  from  June  11  to  18,  inclusive.      Ihe  sessions  will  be  held 

New  York,  New  Havenand  Hartford   (01)    6,400  "         3.8%  in  the  Greek  Temple  on  the  Million  Dollar  Pier  and  will 

New  York,  New  Haven  and  Hartford  (0300)   14.500  "         6.2%  extend  from  9  :30  a.  m.  to  12  :30  p.  m.,  except  on  Saturday, 

£au,,st^ \\™1  „         %,0  Tune  14,  which  will  be  available  for  the  examination  of 

Pans    Orleans 13,650              8.1%  •',.,.     ' 

. .  exhibits. 

Average    7.35%  On  Wednesday,  June   11,  in  addition  to  routine  mat- 

._rHTNr  ters,  there  will  be  the  annual  address  by  the  chairman 

of  the  Division,  John  Purcell,  assistant  to  the  vice-presi- 

Baltimore    and    Ohio 13,000  lb.       6.5%  dent  of  the  Atchison,  Topeka  and  Santa  Fe;  an  address 

Canadian  Northern   .......        15^"       ^It  by   President  R.   H.  Aishton  of  the  American   Railway 

Chicago,    Milwaukee    and    St.    Paul 14,000              9.8%  /         .  A.                ,                       ,  ,.        -,            .    ~           •,,         ., 

Grand  Trunk  37,000  "  14%  Association ;  and  reports  of  the  (jeneral  Committee,  the 
Michigan  Centrai 18,000  "  7.5%  Committee  on  Nominations  and  the  Committee  on  Loco- 
New  York,  New  Haven  and  Hartford  (0200)  14,800  "         9.3%  motive  Design  and  Construction. 

.  r  On  Thursday,  June  12,  there  will  be  a  discussion  of  the 

'"  report  on  Shop  and  Engine  Terminals  and  the  following 
AVhile  the  electric  freight  locomotives  are  operated  over  individual  papers:  The  Modern  Locomotive,  by  W.  H. 
a  wide  variety  of  profiles  and  service  conditions,  it  is  in-  Winterrowd,  assistant  to  president,  Lima  Locomotive 
structive  to  note  the  reasonably  close  agreement  of  indi-  Works ;  the  Lehigh  Valley  Three-Cylinder  Locomotive 
vidua!  tractive  effort  ratings  to  the  average  of  14.06  per  No.  5000,  by  J.  G.  Blunt,  American  Locomotive  Company : 
cent  of  the  weight  upon  the  drivers.  There  is  more  the  Relation  of  Track  Stresses  to  Locomotive  Design,  by 
divergence  in  ratings  of  passenger  locomotives,  largely  C.  T.  Ripley,  chief  mechanical  engineer,  A.  T.  &  S.  F. 
explained  by  nature  of  profile,  schedule  and  type  of  motor,  On  Friday.  June  13,  the  reports  on  Locomotive  and  Car 
geared  or  gearless,  the  latter  having  a  materially  greater  Lighting  and  Electric  Rolling  Stock  will  be  discussed, 
time  lag  between  load  and  temperature  rise  than  modern  An  individual  paper  on  Development  of  the  Electric  Loco- 
air  cooled  geared  motors.  motive,  by  F.  H.  Shepard,  director  of  heavy  traction. 
r™„i„0;™  Westinghouse  Electric  &  Manufacturing  Company,  will 

V^OIlt  lllhlOIl  i          i                                  j 

also  be  presented. 

The  general  discussion  of  electric  locomotives  in  this  On  Monday,  June  16.  Frank  McManamy,  of  the  Inter- 
paper  has  been  more  especially  devoted  to  the  subjects  of  state  Commerce  Commission,  will  make  an  address  and 
wheel  arrangement  and  form  of  motor  drive  rather  than  the  following  individual  papers  will  be  presented:  Gov- 
to  types  of  electrical  equipment.  ernmental  Relations  to  Transportation,  by  W.  R.   Cole, 

Wheel  arrangement  is.  apparently,  not  a  matter  of  much  president,    Nashville,   Chattanooga   &   St.    Louis  ;   Proper 

concern  in  its  effect  on  riding  qualities  of  the  electric  loco-  Training  of  Shop  Supervisory  Forces,  by  L.  W.  Baldwin, 

motive  for  speeds  below  50  miles  per  hour,  in  other  words,  president,  Missouri  Pacific.    There  will  also  be  discussions 

the  field  of  the  freight  locomotive.     For  the  higher  speeds  of  the  reports  on  Specifications  and  Tests  for  Materials 

incident  to  passenger  train  operation,  a  four  truck  con-  and  on  Car  Construction  and  the  annual  election  of  officers, 

struction  has  found  favor  on  account  of  its  minimum  effect  On  Tuesday,  June  17,  there  will  be  a  discussion  of  the 

upon  track  and  low  flange  wear.  following  reports:  Prices  for  Labor  and  Material.  Arbi- 

There  are,  apparently,  two  broad  lines  being  followed  tration,  Tank  Cars,  Loading  Rules  and  Safety  Appliances. 

in    the    development    of    the   electric    locomotive.      First,  On  Wednesday,  June  18,  the  last  day  of  the  convention, 

direct  application  of  the  motor  to  the  driving  axle  and,  the  following  reports  will  be  discussed :  Autogenous  and 

second,  the  inter-position  of  jack  shaft  and  side  rods.  Electric    Welding,    Brakes    and    Brake   Equipment,    and 

Geared  axle  drive  for  lower  speeds  and  both  geared  Wheels, 
axle  and  gearless  drive  for  higher  speeds  have  been  so  Some  time  during  the  sessions  of  the  convention  an  ad- 
successful  in  meeting  every  railroad  operating  require-  dress  will  be  made  by  W.  R.  Scott,  president  of  the  South- 
ment  that  they  may  be  regarded  as  accepted  standards  with  ern  Pacific,  Texas  and  Louisiana  Lines, 
direct  current  motor  equipment.  The  bi-polar  gearless  The  convention  of  Division  VI,  Purchases  and  Stores, 
motor  drive  is  restricted  to  direct  current  motors,  but  of  the  American  Railway  Association,  will  also  be  in 
geared  axle  drive  is  available  to  both  direct  current  and  Atlantic  City,  June  16  to  18  inclusive. 


Shop  Kinks 


Chucks    for    Holding    Hub    Liners 

Milling 

Another  handy  tool  developed  in  the  same  shop  is  a 
chuck  for  turning  driving  box  brasses  on  a  boring  mill. 

The  base  A  consists  of  a  disc  at  the  bottom,  12  in.  in 
diameter  and  V/%  in.  thick.  This  is  slotted  on  the  edge  to 
hold  the  face  plate  of  the  mill.  From  the  center  of  this  disc 
a  heavy  stud  4  in.  in  diameter  rises  to  a  height  of  17-)4  in. 
This  is  cut  with  a  thread  of  8  to  the  inch  for  a  distance 


Some  Handy  Devices  in  Use  on  the  Erie  Rail- 
road   and    the    Chesapeake    &    Ohio    Railroad 

While    Boring    and 


to  one  side.  A  reversal  of  the  device,  and  the  other  leg 
can  be  bent,  thus  leaving  the  cotter  in  the  desired  open 
position. 

Chucks    for    Holding    Hub    Liners    While    Boring    and 
Trimming  Outer  Edges 

This  chuck  was  also  developed  at  the  Buffalo  shops. 
It  was  made  from  an  old  cylinder  head.  The  lower  part 
has  a  flange  which  is  14  in.  in  diameter  and  J4  in.  thick. 
It  has  a  boss  4  in.  in  diameter  projecting  from  the  bottom 
to  fit  the  mill  and  is  also  slotted  at  the  edges,  to  suit  the 
same  requirements. 

The  top  flange  B  is  made  from  the  cylinder  head  proper 


a 


Chuck    for    Turning    Driving    Box    Brasses    on    Boring    Mill 

of  7  in.  from  the  top  and  carries  a  disc  nut  C  l')1  \  in.  in 
diameter  and  2  in.  thick. 

Another  disc  of  the  same  diameter  is  slipped  over  the 
stud  and  rests  upon  two  1  in.  dowel  pins,  which  serve  as 
drivers.  This  plate  B  is  drilled  and  tapped  at  A  .  I  to  re- 
ceive y$  in.  square  head  set  screws  that  are  21.4  in.  long 
under  the  head.  The  nut  C  is  also  drilled  in  a  similar  man- 
ner. 

These  set  screws  serve  to  align  and  hold  the  brass  in 
place. 

The  brass  is  set  on  the  points  of  the  set  screws  project- 
ing up  through  the  disc  B  and  squared  with  the  machine 
by  them.  The  nut  C  is  then  run  down  on  the  thread  and 
turned  until  its  set  screws  come  into  line  with  those  in  the 
disc  B.  These  set  screws  are  then  tightened  to  hold  the 
brass  in  place  and  it  is  ready  to  be  turned. 

Device   for   Opening    Cotters 

This  is  a  handy  little  tool  for  opening  cotters  and  is 
made  of  a  piece  of  jM$  in.  pipe  5]  _.  in.  long.    At  one  end 


Chuck    for    Holding    Hub    Liner    While    Boring    and    Trimming    Outer 

Edges 

and  is  16  in.  in  diameter  and  %  m-  thick.  This  has  two 
diametrically  opposite  slots,  each  7^  in.  long  and  1  Js  in. 
wide,  cut  through  it,  as  well  as  two  y&  in.  holes  at  right 
angles  to  the  slots. 

These  are  for  the  purpose  of  taking  the  holding  down 
bolts  which  have  counter  sunk  heads,  that  drop  into  the 
corresponding  holes  in  the  hub  liner  that  is  to  be  finished. 
This  leaves  the  hole,  the  outer  edge  and  upper  face  clear 
for  the  action  of  the  cutting  tool. 

Chucks    for    Holding    Cylinder    Packing    Rings    While 
Cutting  at   Angle  of  45   Degrees 

This  is  a  very  simple  arrangement,  also  found  in  the 
Buffalo  shops,  for  holding  packing  rings  while  cutting  the 
slot.    It  may  be  made  of  cast  or  wrought  iron.    It  is  made 
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Device   for  Opening   Cotters 


Chuck  for  Holding   Cylinder  Packing   Rings  While  Cutting  at  Angle 
of  45   Deg. 


the  wall  of  the  pipe  is  flattened  and  ground  off  chisel 

shaped  on  one  side,  and  that  is  all.     The  sharp  edge  can,      rather  heavy  so  as  to  avoid  any  tendency  to  spring,  under 

then,  be  inserted  in  the  split  of  a  cotter  and  the  leg  bent      the  cut. 
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There  is  a  slot  in  the  left  hand  section,  1  in.  wide  and 
24  in.  deep  into  which  the  packing  ring,  to  be  cut  is 
dropped  and  in  which  it  is  held  by  a  %  in.  set  screw. 

Directly  in  line  with  the  outer  edge  of  this  slut  there  is 
another  5/16  in.  wide  and  of  the  same  depth  for  the  pas- 
sage of  the  cutting  tool. 

When  the  right  hand  arm  is  bolted  to  an  angle  or  down 
on  the  bed  of  a  shaper  the  chuck  is  set  for  cutting  and 
the  rings  can  be  dropped  into  place,  fastened  and  accu- 
rately cut  with  great  rapidity.  After  the  first  adjustment 
has  l)eon  made  no  setting  of  the  cutting  tool  is  required, 
,is  it  will  l>e  in  line  with  the  slot,  and  has  simply  to  be  fed 
down  into  the  work  and  again  raised  when  the  cutting 
has  boon  completed. 

Oil  Burning   Rivet  Forgo 

The  Cheasapeake  &  Ohio  Ry.  is  using  a  number  of 
small  oil  burning  forges  for  heating  rivets,  similar  to  the 
one  shown  in  the  engraving. 

Some  of  them  are  mounted  on  stationary  tables  as  in  the 
case  of  the  one  illustrated,  and  some  are  mounted  on  small- 


Oil    Burning    Rivet    Forge,    Chesapeake    &   Ohio    Ry. 

wheeled  trucks,  so  that  they  can  be  moved  from  place  to 
place  as  the  requirements  of  the  work  to  be  done  may 
require. 

The  furnace  is  contained  in  a  casing  A  which  is  lined 
with  firebrick,  and  has  an  opening  B  for  the  insertion  of 
the  rivets.     The  oil  tank  C  is  carried  by  two  saddles  D . 
made  of  1  in.  by  1J4  in-  flat  steel  and  is  10  in.  in  diameter 
and  20  in.  long. 

The  compressed  air  enters  at  E  and  is  admitted  to  the 
coil  of  pipe  F  by  the  valve  G.  The  air  is  thus  circulating 
through  this  coil,  which  is  laid  in  front  of  the  furnace,  is 
preheated  before  the  atomizer  at  H. 

Meanwhile  the  oil  flows  by  gravity  down  through  the 
pipe  /  to  the  atomizer  where  it  is  caught  by  the  current  of 
compressed  air  and  is  injected  into  the  furnace. 

The  piping  used  is  }4  in.  for  the  air  coil  and  ty$  in.  for 
the  oil  delivery.    Rising  from  the  inlet  pipe  and  controlled 


by  the  valve  K,  there  is  a  y%  in.  pipe  that  turns  and  de- 
livers air  to  the  vertical  pipe  L.  This  pipe  is  perforated 
on  the  left  hand  side  with  a  row  of  holes  that  discharge 
streams  of  air  forming  a  curtain  in  front  of  the  furnace 
opening.  This  serves  the  same  purpose  as  a  water  table 
and  cuts  off  the  intense  heat  of  radiation  from  the  faces 
of  the  rivet  heaters. 

Those    furnaces   are   giving   excellent   results   and   are 
rapid  and  economical  in  operation. 


Motor  Driven  Swing  Frame  Grinder 

The  Diamond  Machine  Company  of  Providence, 
Rhode  Island  have  placed  on  the  market  a  direct  con- 
nected motor  driven  swing  frame  grinding  machine.  The 
illustration  shows  the  machine  with  the  motor  an  integral 
part  of  it. 

Two  sizes  are  built  for  any  current  characteristics  ex- 
cept 25  cycle  in  which  case  only  one  size  may  be  ob- 
tained. For  standard  current  one  size  has  a  12  in  by  2  in. 
grinding  wheel,  driven  by  3  hp.,  1800  r.p.m.  motor  the 
other  has  an  18  in.  by  4  in.  grinding  wheel,  driven  by 
5  hp.  1200  r.p.m.  motor  and  for  25  cycle  current  the  ma- 
chine has  14  in.  by  2  in.  wheel  with  3  hp.  1500  r.p.m. 
motor. 

The  old  belt  driven  type  were  most  inconvenient  to  use 
in  foundry  and  railroad  shops  because  of  the  high  head 
room  necessitating  longer  supports  and  belt  centers.  Such 
motor  driven  outfits  as  were  available  had  the  motor  fas- 
tened in  overhead  frame  work,  thus  requiring  belts  that 
limit  the  area  that  the  grinder  could  cover. 

Instead  of  these  old  type  cumbersome  ceiling  supports, 


Motor   Driven   Swing   Frame   Grinder 

a  Standard  8  ft.  chain  hoist  holding  the  machine  at  its 
center  of  gravity  is  furnished.  This  feature  allows  the 
machine  to  be  readily  raised  or  lowered  as  the  grinding 
may  necessitate.  This  support  is  so  nicely  balanced  that 
none  of  the  operator's  strength  is  taken  in  moving  or 
swinging  the  machine  This  feature  enables  the  machine 
to  be  hung  from  a  hook  in  the  ceiling  or  a  light  jib 
crane  which  could  swing  the  grinder  over  a  wide  area. 

The  motor  is  carried  on  a  special  end  piece  rigidly 
fastened  to  the  hollow  arm  in  which  the  driving  shaft  re- 
volves. At  the  wheel  head  end  there  is  a  set  of  nickel 
steel  spiral  bevel  gears  for  driving  the  wheel.  These 
gears  are  fully  enclosed  and  are  run  in  oil.  The  machine 
is  ball  bearing  throughout.  These  bearings  are  of  ample 
capacity,  and  are  in  dust  proof  housings. 

One  of  the  most  important  features  of  this  machine  is 
the  easy  accessability  of  the  wheel,  which  can  be  removed 
by  taking  off  side  plate  on  Safety  Guard  and  wheel 
flange.  It  is  unnecessary  to  remove  the  spindle  or  ex- 
pose the  bearings,  thus  eliminating  the  possibility  of  get- 
ting dirt  into  them.  For  this  reason  the  readjustment  of 
bearings  is  not  required  which  is  in  marked  contrast  to 
the  frequent  adjustments  necessary  in  the  older  type  of 
machine. 

The  ball  bearings  have  a  guaranteed  life  of  five  years. 
The  gears  are  practically  indestructible. 
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The  wheel  head  swivels  so  that  the  wheel  may  be  ro- 
tated 90°  each  side  of  the  vertical  position,  independent 
of  the  rest  of  the  machine.  It  can  also  be  fastened  at  any 
angle. 

The  guard  is  built  to  meet  the  specifications  of  the 
American  Engineering  Standards  Committee  which  speci- 
fications have  been  accepted  as  standard  by  Departments 
of  Labor  of  many  States  and  by  leading  industries. 

The  operator's  handle  is  adjustable  and  can  be  fastened 
in  any  desired  position  from  a  horizontal  position  upward 
to  a  45°  angle. 


Not  the  least  interesting  feature  is  the  electrical  con- 
trol. The  motor  is  operated  by  push  button  control  at- 
tached to  the  operators  handle  within  fingers'  reach  so 
that  the  machine  may  be  started  or  stopped  by  the  op- 
erator as  he  stands  at  his  work  position.  The  starter  is 
fastened  directly  to  the  motor. 

The  machine  is  furnished  ready  to  run,  the  only  re- 
quirements are  an  overhead  hook  or  eye  bolt  from  which 
to  suspend  a  flexible  cable  bringing  the  electric  service 
to  the  desired  location,  connecting  the  power  leads  and 
pushing  the  button. 


Snap  Shots — By  the  Wanderer 


It  is  often  a  matter  of  speculation  with  me  as  to  whether 
all  the  efforts  of  the  railroad  companies  to  educate  people 
to  be  careful  and  decent  is  not  wasted.  The  country  has 
been  flooded  with  signs  of  safety  first  and  cross  crossings 
cautiously  until  it  would  seem  as  though  the  plea  would 
be  driven  home  to  the  consciousness  of  every  traveler  and 
every  automobile  driver  in  the  land.  Yet  the  grade  cross- 
ing slaughtering  goes  on  with  an  increasing  ratio  and  the 
frantic  race  with  the  locomotive  and  death  continues  un- 
abated. You  may  stand  at  anv  crossing  any  day  and  if 
you  do  not  see  some  driver  race  to  cross  ahead  of  a  train 
you  will  have  happened  there  on  an  exceptional  day. 

It  is  scarcely  a  fortnight  since  I  saw  three  drivers  race 
in  a  bunch  across  a  track  in  front  of  an  approaching  train, 
and  the  last  one  just  was  not  hit  and  that  is  all.  And  this 
in  face  of  a  crossing  watchman  waving  his  lantern  fran- 
tically to  stop  them.  The  least  hitch  in  the  steering  or 
operation  of  any  one  of  the  cars  would  have  wrecked  the 
three  of  them.  Fortunately  the  train  was  running  slowly 
and  so  all  escaped,  little  as  they  deserved  to. 

If  they  had  been  hit,  I  suppose  they  or  their  estate  would 
have  sued  the  railroad  for  damages,  for  the  railroad  is 
like  the  office  boy,  who  did  not  know  whether  he  was 
responsible  or  no,  but  did  know  that  he  was  always  to 
blame. 

The  way  passengers  and  others  will  sue  railroads  for  in- 
juries resulting  from  their  own  misdeeds  shows  a  deplor- 
able lack  of  perception  of  what  is  right.  Here  are  two 
examples  to  point  the  moral  and  adorn  the  tale. 

First  a  woman  enters  a  sleeping  car  with  a  child  of  four, 
and  straighway  turns  the  latter  loose  to  go  and  come  as  he 
pleases.  He  wanders  about,  strays  from  one  car  to  an- 
other and  even  tries  to  leave  the  train  at  a  station  stop. 
Twice  the  porter  captures  him  and  returns  him  to  his  not 
over  anxious  mamma,  protesting  that  she  ought  to  look 
after  him  or  he  will  get  hurt.  The  woman  replies  that 
she  can  do  nothing  with  him.  Finally,  during  the  course 
of  his  wanderings  the  car  lurches  and  the  child  is  thrown 
against  the  arm  rest  of  a  seat  and  three  teeth  are  knocked 
out,  lips  are  cut  and  face  bruised.  After  which  the  wo- 
man managed  to  keep  the  youngster  with  her.  A  passen- 
ger, opposite,  by  the  way,  remarked  to  her  that  he  was 
sorry  for  the  boy,  but  it  served  her  right. 

Of  course,  she  sued  the  railroad  company  for  damages 
and  her  husband  even  asked  the  porter  to  testifv  in  her 
behalf. 

There  was  to  be  a  break-up  of  a  train  and  a  dining  car 
was  to  be  cut  off.  The  gate  on  the  dining  car  platform 
was  closed,  and  the  porter  closed  and  locked  that  of  the 
sleeping  car  next  to  it.  and  went  off  about  other  duties. 
A  woman  happened  along,  and  opened  both  gates,  pinch- 
ing and  cutting  her  finger  on  that  of  the  dining  car.    She 


was  about  to  step  across  to  the  dining  car  when  the 
switcher  pulled  the  car  away.  The  porter  happening  on 
the  platform  at  the  moment  caught  her  and  saved  her 
from  falling  between  the  cars.  Then  she  sued  the  railroad 
company  for  the  injury  to  her  finger. 

The  Pullman  Company  have  had  a  notice  posted  in  the 
smoking  and  dressing  rooms  for  two  years  or  more,  ask- 
ing passengers  to  refrain  from  using  the  place  for  loitering 
or  smoking  until  all  have  completed  their  toilet.  The 
porters  also  post  a  notice  in  the  evening,  requesting  quiet 
in  consideration  of  persons  who  have  retired.  I  have  yet 
to  go  into  the  dressing  room  of  a  sleeping  car  in  the  morn- 
ing when  there  were  not  one  or  more  men  calmly  idling 
or  smoking  quite  oblivious  of  the  notice  and  of  the  fact 
that  they  were  making  a  nuisance  of  themselves.  And  I 
have  yet  to  be  in  a  sleeping  car  when  some  man  with  a 
resonant,  far-carrying  voice  that  penetrated  far  into  the 
car  was  not  holding  forth  in  utter  disregard  of  the  request 
for  quiet. 

Porters  tell  me  that  it  is  always  so  on  every  run,  morn- 
ing and  night. 

So,  I  ask,  what's  the  use  of  trying  to  reform  that  mob 
of  reckless  inconsiderates  whom  are  demagogic  politicians 
are  won't  to  denominate  the  clean  public?  Wouldn't  it  be 
quite  as  well  to  let  them  cripple  and  kill  themselves,  and 
harass  their  fellows,  until  the  very  mob  rises  against  it- 
self and  puts  a  stop  to  the  abuses? 

While  on  this  matter  of  safety,  and  having  vented  my- 
self, it  is  worth  while  calling  attention  to  a  form  of  cross- 
ing gate  that  commends  itself  with  a  proviso  that  the 
reckless  driver  will  regard  it.  It  consists  of  half  gates. 
That  is  gates  extending  half  way  across  the  roadway  on 
the  right  hand  side  of  the  approaching  side.  If  drivers 
will  stay  where  they  belong,  on  the  right  hand  side  of  the 
road,  a  lowered  gate  blocks  their  progress.  While  if  it  is 
dropped  behind  them,  after  they  have  passed  upon  the 
tracks  they  are  free  to  go  on.  This  avoids  getting  caught 
between  gates.  The  point  arises,  however,  whether  the 
reckless  ones  will  not  dodge  over  to  the  left  hand  side 
and  try  to  zig-zag  across  the  tracks  after  the  gates  have 
been  lowered.  You  know  there  are  many  who  seem  to 
regard  their  time  as  worth  about  a  million  dollars  a  sec- 
ond as  soon  as  thev  take  hold  of  the  steering  wheel  of 
an  automobile. 

I  had  occasion  not  long  ago  to  hang  around  one  of  the 
round  houses  of  a  well-known  railroad,  night  and  day  es- 
pecially night  for  several  weeks.  And.  by  the  way,  there 
:s  nothing  like  hanging  around  to  get  at  the  true  in- 
wardness of  things. 

Well,  one  of  the  inwardnesses  that  I  bumped  up  against 
rather  strongly  in  this  particular  case,  was  the  method 
of  making  running  repairs.     I  must  confess  that   there 
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was  nothing  particularly  novel  about  it,  because  I  have 
seen  it  practiced  not  only  elsewhere  but  almost  everywhere, 
when  I  have  had  a  chance  to  make  a  close  observation  and, 
as  far  as  I  can  see,  it  is  as  old  as  railroading.  It  is  a  meth- 
od or  practice  commonly  known  as  robbing  locomotives. 
The  only  difference  being  that,  in  this  case  it  was  particu- 
larly flagrant. 

I  would  not  be  far  out  of  the  way  to  say  that  hardly 
a  locomotive  came  in  from  a  run  that  it  was  not  straight- 
way robbed  of  some  attachment  in  order  to  make  the  "next 
;>ut"  engine  ready.  Injectors,  oil  cups,  and  lubricators 
seemed  to  be  the  favorites,  bul  anything  that  could  be  re- 
moved while  the  engine  was  under  steam  was  more  than 
apt  to  go.  While,  if  the  engine  was  in  for  a  washout,  the 
robbing  and  stripping  would  be  pretty  complete. 

It  was  simply  the  result  of  insufficient  stores  on  hand. 
All  hands — in  the  roundhouse — were  agreed  that  it  was 
expensive,  and  there  was  no  end  of  grumbling  over  the 
extra  work  entailed.  There  was  the  removal  and  replace- 
ment of  every  piece  stolen,  which  more  than  doubled  the 
work  called  for.  The  saving  that  could  be  effected  by 
the  carrying  of  sufficient  stores  would  pay  someone  a 
nice  salary,  so  it  seems  to  me,  who  am  speaking  as  an  ob- 
server, who  does  not  know  the  whole  inwardness.  Yet 
I  was  told  that  the  method  had  been  in  operation  for  years. 

Speaking  of  roundhouse  work,  I  ran  across  another 
way  of  doing  work  that  did  not  seem  to  me  to  be  the  best 
in  the  world. 

Engines  in  for  backshop  repairs  were  scheduled  to  be 
out  on  a  certain  day. 

That  schedule  seemed  to  be  so  arranged  as  to  make  a 
record  for  quick  work.     Almost  too  quick,  I  thought. 

The  schedule  was  rarely  over  run,  and  when  the  ap- 
pointed day  arrived  the  engine  was  always  run  out  of 
the  shop — into  the  roundhouse.  There,  apparently,  every- 
thing that  could  be  done  in  the  roundhouse  was  done. 
Grates  and  brick  arches  were  put  in  place ;  ash  pans  were 
attached,  the  netting  was  put  in  the  front  end ;  rods  were 
set  up ;  the  valves  were  set  and  all  by  men  who  belonged 
to  the  back  shop  forces  and  spent  a  good  substantial  por- 
tion of  their  time  in  going  back  and  forth  to  the  main 
shop  or  waiting  for  someone  else  to  make  the  trip. 

Why  it  would  not  have  been  better  to  have  added  a  day 
to  the  schedule,  and  delivered  the  engine  more  quickly  to 
the  transportation  department,  in  the  end  all  ready  for 
service  is  difficult  to  understand. 

Roundhouse  work  alone  by  the  backshop  forces  is  al- 
ways done  at  a  disadvantage  and  at  an  increased  expense 
above  what  it  would  have  cost  had  they  been  busied  within 
their  own  domain.  So  why  take  them  out  of  it  when  it 
isn't  necessary? 

Possibly  the  habit  of  upper  officers  of  asking  for  ex- 
planations of  every  seeming  default  may  have  something 
to  do  with  it,  for  men  don't  like  the  making  of  excuses 
and  explanations. 


Notes  on  Domestic  Railroads 

Locomotives 

The  Seaboard  Air  Line  is  now  inquiring  tor  10  Mountain 
type  locomotives. 

The  Norfolk  &  Western  Ry.  has  ordered  10  locomotive 
tenders  from  the  American   Locomotive   Company. 

The  Cornwall  Railroad  has  ordered  one  4-4-0  type  locomo- 
tive from  the   Baldwin  Locomotive  Works. 

The  Canadian  National  Rys.  has  ordered  from  the  Canadian 
Locomotive  Company  6  Mountain  type  locomotives  and  two 
large  Vanderbilt  tenders. 

The  Great  Western  Ry.  has  ordered  one  Decapod  type 
locomotive  from  the   Baldwin   Locomotive   Works. 


The  National  Railways  of  Mexico  have  ordered  from  the 
Baldwin  Locomotive  Works  10  Mikado  type  locomotives,  22 
Consolidation  type  locomotives,  8  narrow  gage  Consolidation 
type  locomotives,  10  narrow  gage  4-6-0  type  locomotives  and 
one  gas-electric   locomotive. 

The  Chesapeake  &  Ohio  Railway  has  ordered  100  locomo- 
tives from  the  American  Locomotive  Company,  50-180  ton 
Mikados,  with  superheater  equipment  cylinders  28  by  i2,  and 
50-157  ton  Mikados  with  cylinders  28  by  30  with  superheater 
equipment. 

The  Canadian  National  Railways  has  ordered  18  Mikado 
type   locomotives    from    the    Kingston    Locomotive   Company. 

The  Bikanes  State  Railways,  India  have  ordend  5  Mikado 
type   locomotives   from   tin     Baldwin    Locomotive    Works. 

The  Pacific  Electric  Ry  will  build  5  electric  locomotives  in 
its  own  shops  it  is  reported. 

The  Cuba  Railroad  is  inquiring  for  4  Consolidation  type 
locomotives. 

The  Canadian  National  Rys.  have  placed  an  order  with  the 
Kingston  Locomotive  Work's  for  5  Santa  Fe  type  locomotives 
and  is  reported  to  be  inquiring  for  18  Mikado  type  loco- 
motives. 


Passenger  Cars 


The  Northern  Pacific  Railway  has  placed  an  order  for  re- 
pairs to  5  dining  cars  with  the   Pullman   Company. 

The  Florida  East  Coast  Railway  has  ordered  3-70  ft.  pas- 
senger coaches  from  the   Pullman   Company. 

The  Baltimore  &  Ohio  Railroad  is  inquiring  for  80  steel 
electric  Motor  cars  for  the  Staten  Island  Rapid  Transit  Rail- 
way  Company. 

The  Bessmer  &  Lake  Erie  Railroad  has  ordered  6  combina- 
tion baggage  and  passenger  cars,  3  combination  baggage  and 
mail  cars  and  3  baggage  cars  from  the  Pressed  Steel  Car 
Company. 

The  Atchison,  Topeka  &  Santa  Fe  Railway  has  ordered 
20  baggage  cars  from  the  Pullman  Company. 

The  New  York  Central  Railroad  has  ordered  50  all  steel 
suburban  coaches  from  the   Osgood-Bradley   Car  Company. 

The  El  Paso  &  Southwestern  System  has  ordered  3  buffet 
baggage  cars  and  one  dining  car  from  the  American  Car  & 
Foundry  Company. 

The  Detroit,  Toledo  &  Ironton  Railroad  is  inquiring  for  3 
coaches,  3  baggage-mail  cars  and  2  combination  coaches. 

The  Nashville,  Chattanooga  &  St.  Louis  Railroad  has 
ordered  4  baggage  cars  from  the  .American  Car  &  Foundry 
Company  and  3  coaches  from  the  Pullman  Company. 

The  St.  Louis  Southwestern  Railway  is  inquiring  for  one 
gas  electric  motor  car. 

The  Virginia  &  Rainy  Lake  Railway  has  ordered  one  mo- 
torized car  from  the  Oneida  Mfg.  Company,  Green  Bay,  Wise. 

The  National  Railways  of  Mexico  are  inquiring  for  45 
standard  gauge  and  40  narrow  gauge  passenger  cars. 

The  Chesapeake  &  Ohio  Railway  has  ordered  4  all-steel 
dining  cars   from   the   Pullman    Company. 

The  Canadian  National  Railways  has  ordered  4  parlor-buf- 
fet observation  cars  and  6  parlor  cars  from  the  Canadian  Car 
&  Foundry  Company. 

The  Richmond,  Fredericksburg  &  Potomac  Railway  is  in- 
quiring for  3   express   cars   and  2   coaches. 

The  North  Western  of  Brazil  is  inquiring  for  3  first  class 
coaches   and   3   second   class    coaches. 

The  New  York  Central  Railroad  has  ordered  one  diner 
from  the  Pullman  Company. 

The  Caro  Northern  Railroad  has  ordered  one  railway  mo- 
tor car  from  the   Edwards  Railway  Motor   Car  Co. 

The  Cape  Fear  Railways  has  ordered  50  oassenger  motor 
cars  from  the  Edwards  Railway  Motor  Car  Co. 

The  New  York,  New  Haven  &  Hartford  Ry.  is  inquiring  for 
3  multi-unit  passenger  cars. 

The  Illinois  Central  Railroad  is  contemplating  the  purchase 
of  200  suburban  cars  in  connection  with  the  electrification  of 
its  suburban  lines. 

The  Wabash  Railway  is  inquiring  for  20  passenger  cars,  as 
follows:  10  baggage  cars,  5  chair  cars,  2  diners,  3  passenger 
and  baggage  cars. 

The  Morrisey,  Fernie  &  Michel  Railway  has  ordered  two 
railway  motor  cars  from  the  Edwards  Railway  Motor  Car 
Co. 

The  Florida  East  Coast  Ry.  is  inquiring  for  100  ballast  cars. 

The  Swift  &  Company  are  inquiring  for  100  steel  under- 
names. 

The  Fruit  Growers'  Express  is  inquirnig  for  1,000  under- 
names for  cars,  also  4,000  axles. 
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The  Virginian  Railway  has  ordered  100  caboose  car  under- 
names from  the  Virginia   Bridge  &  Iron  Co. 

The  Detroit  Edison  Company  is  inquiring  for  12  all  steel 
hopper  cars  of  50  tons'  capacity. 

The  Wabash  Ry.  has  ordered  200  center  sill  reinforcements 
from  the  Decatur  Iron  Works. 

The  Atlantic  Fruit  Company  has  ordered  8  dump  cars  from 
the  Magor  Car  Company. 

The  American  Smelting  &  Refining  Co.  is  inquiring  for  15 
gondola   cars,    of    50   tons'    capacity. 

The  Texas  Gulf  Sulphur  Company  is  inquiring  for  40  tank 
cars  of  10,000  gal.  capacity. 

The  Southern  Pacific  Co.  has  ordered  30  automatic  air  dump 
cars  with  the  Case  Crane   &  Engineering  Co. 

The  Central  Railway  of  Brazil  is  inquiring  for  50  refrigera- 
tor cars  also   80  cars  of  22  tons'   capacity. 

The  New  York,  Chicago  &  St.  Louis  Ry.  is  inquiring  for 
100   steel   underframes   for   40-ton   box   cars. 

The  Gary  Tube  Company  has  ordered  17-100  tons  and 
13-70  tons   skelp   cars   from   the   Pressed   Steel   Car   Company. 


Freight  Cars 


The  Central  Vermont  Ry.  is  inquiring  for  12  steel  under- 
frames for  caboose  cars. 

The  Wabash  Railway  has  ordered  200  center  sill  rein- 
forcements from  the   Decatur  Iron  Works. 

The  Florida  East  Coast  Railway  has  ordered  200  ventilated 
box  cars  and  20  caboose  cars  from  the  Mount  Vernon  Car  & 
Manufacturing  Co. 

The  American  Radiator  Company  is  inquiring  for  one  flat 
car. 

The  Chicago,  Rock  Island  &  Pacific  Railway  is  inquiring 
for  repairs  to  250  refrigerator  cars. 

The  Delaware,  Lackawanna  &  Western  R.  R.  is  inquiring 
for  40-8  wheel  caboose  cars. 

The  Phillips  Petroleum  Company  has  ordered  125  tank  cars 
of  8,000  gal.  capacity  from  the  General  American  Tank  Car 
Corporation. 

The  Pere  Marquette  Railway  is  inquiring  for  34  under- 
frames for  caboose  cars. 

The  Northern  Pacific  Co.  is  inquiring  for  20  center  sill  rein- 
forcements for  caboose  cars. 

The  Canadian  Car  &  Foundry  Co.  and  the  Eastern  Car 
Company  have  purchased  the  47,000  tons  of  freight  car 
materials  which  were  originally  intended  for  the  Russian  Im- 
perial Government  and  which  have  been  stored  in  Canada 
since  the  war. 

The  Carnegie  Steel  Company  has  ordered  30  all  steel  hop- 
per cars  of  70  tons'  capacity  from  the  Pressed  Steel  Car 
Company. 

The  Western  Fruit  Express  Co.  has  ordered  1,000  under- 
frames from  the  American  Car  &  Foundry  Co.  They  are 
also  inquiring  for  4,000  axles.  The  cars  are  to  be  built  in 
their  own  shops. 

The  Chesapeake  &  Ohio  Ry.  is  inquiring  for  100  caboose 
cars. 

The  East  Broad  Top  Railroad  &  Coal  Company  is  inquir- 
ing for  50  steel  hopper  coal   cars  of  35  tons'  capacity. 

The  Baltimore  &  Ohio  Railroad  is  reported  to  be  inquiring 
for  3,000  freight  cars  and  also  5,000  gondola  cars. 


Building  and  Structures 

The  Central  of  Georgia  Railway  has  awarded  a  contract 
for  the  construction  of  a  coach  and  paint  shop  at  Savannah, 
Ga.,  to  cost  approximately  $350,000. 

The  Western  Pacific  Railroad  has  awarded  a  contract  cov- 
ering the  construction  of  a  roundhouse,  repair  shop,  store- 
house, etc.,  at  Stockton,  Calif. 

The  Missouri  Pacific  Railroad  plans  to  rebuild  its  tin  and 
machine  shops  at  Fort  Scott,  Kans.,  which  were  recently 
destroyed  by  fire. 

The  Wabash  Railway  has  commenced  construction  of  a 
coach  shop  at  Decatur,  111.,  to  replace  one  recently  destroyed 
by  fire. 

The  Reading  Company  has  awarded  a  contract  for  the  con- 
struction of  a  metal  covered  machine  shop  in  its  vard  at  St. 
Clair,  Pa. 

The  Central  of  Georgia  Ry.  has  awarded  a  contract  cover- 
ing the  erection  of  a  coach  and  paint  shop  at  Savannah,  Ga., 
to  be  one-story  210  by  300  ft.  and  to  be  constructed  of  con- 
crete, brick  and  steel. 

The  Erie  Railroad  will  build  a  wheel  repair  shop  at  Hor- 
nell,   N.  Y.,  to  cost  approximately  $75,000. 


The  Pennsylvania  Railroad  has  awarded  a  contract  for  a 
boiler  house  for  the  new  Juniata  shops  at  Altoona,  Pa.,  to 
cost   approximately  $50,000. 

The  Atchison,  Topeka  &  Santa  Fe  Ry.  has  awarded  a  con- 
tract for  building  unit  four  to  its  San  Bernardino  shops  at 
San   Bernardino,   Calif.,  to   cost  approximately  $200,000. 

The  Elgin,  Joliet  &  Eastern  Railroad  is  asking  bids  covering 
a  new  powerhouse  at  East  Joliet,  111. 

The  roundhouse  and  repair  shops  of  the  Western  Mary- 
land R.  R.  at  Bowest,  Aid.,  were  completely  destroyed  by 
fire  recently,  also  two   locomotives  were   destroyed. 

The  Seaboard  Air  Line  Railroad  plans  the  enlargement  of 
its   machine   stops  at   Abbeyville,   S.   C. 

The  Detroit,  Toledo  &  Ironton  Railroad  has  purchased  a 
large  tract  of  land  at  South  Charleston,  Ohio,  and  it  is  re- 
ported that  the  railway  plans  to  construct  a  terminal  there 
including  roundhouse  car  repair  shops  and  other  buildings. 

The  Reading  Company  has  awarded  a  contract  covering  the 
furnishing  and  erection  of  an  addition  to  its  office  building  of 
the   motive  power  department. 

The  Southern  Railway  has  awarded  a  contract  covering  the 
construction  of  a  37-stall  roundhouse  and  flue  shop  at  Spen- 
cer, N.  C. 

The  Pennsylvania  Railroad  has  awarded  a  general  contract 
covering  a  one-story  power  house  at  its  shops  at  Juniata,  Pa., 
to  cost  approximately  $50,000. 

The  Joplin  Union  Depot  Co.,  has  awarded  a  contract  for  a 
new  roundhouse  to  replace  the  structure  destroyed  by  fire. 

The  Grand  Trunk  Ry.  will  ask  bids  on  a  new  engine  house 
and  locomotive  repair  shop  at  Battle  Creek,  Mich.,  estimated 
to  cost  $800,000. 

The  Wrightsville  &  Tennille  Railroad  plans  the  erection  of 
new  locomotive  and  car  repair  shops  at  Dublin,  Ga.,  esti- 
mated to  cost  $90,000. 

The  Chicago,  North  Shore  and  Milwaukee  Railroad  has 
commenced  work  on  the  shops  at  Waukegan,  111.,  which  when 
completed  will  replace  the  present  shops  at  Highwood,  111. 

The  Long  Island  Railroad  has  awarded  contracts  to  the 
Westinghouse  Electric  Co.,  covering  equipment  costing  $700,- 
000  for  six  new  substations  in  connection  with  the  electrifi- 
cation of  a  portion  of  its  line. 

The  Southern  Pacific  Co.  plans  the  following  construction 
at  Englevvood  Yards,  Houston,  Texas.  A  building  400  feet 
long  for  cars  undergoing  heavy  repairs,  a  building  200  feet 
long  for  modern  machinery  to  dress  lumber  used  in  car 
repairs,  a  shop  with  3,200  square  feet  of  floor  space  for  pre- 
paring and  assembling  wheels  and  axles. 


Items  of  Personal  Interest 

R.  M.  Brown,  engineer  of  motive  power  of  the  New  York 
Central  Railroad  with  headquarters  at  New  York  has  been 
appointed  assistant  superintendent  of  motive  power  with  the 
same  headquarters. 

Fred  C.  Reinhard  has  been  promoted  to  assistant  general 
boiler  inspector  on  the  Santa  Fe  System  with  headquarters  at 
La  Junta,  Colo.,  and  Joseph  Vonderhaar  becomes  assistant 
boiler  shop  foreman  with  headquarters  at  Fort  Madison,  Iowa. 

C.  G.  Henderson  has  been  appointed  master  mechanic  of 
the  Southern  with  headquarters  at  Charleston,  S.  C. 

A.  C.  Rinker  has  been  appointed  superintendent  of  shops 
of  the  Great  Northern  Ry.  with  headquarters  at  Superior, 
Wise,  succeeding  M.  J.  Stoll,  retired. 

R.  H.  Mallet  has  been  promoted  roundhouse  foreman  of  the 
Santa  Fe  System  with  headquarters  at  Clovis,  N.  M.  O.  C. 
Patrick  has  been  promoted  to  boiler  shop  foreman  with  head- 
quarters at  Phoenix,  Ariz.  W.  P.  Hartman  has  been  promoted 
to  assistant  roundhouse  foreman  with  headquarters  at  Raton, 
N.  M.,  and  Fred  Wire  has  been  promoted  to  assistant  gen- 
eral car  foreman  with  headquarters  at  Argentine,  Kansas. 

F.  E.  Russell,  assistant  mechanical  engineer  of  the  Southern 
Pacific  Company  with  headquarters  at  San  Francisco,  Calif., 
has  been  promoted  to  mechanical  engineer  with  the  same 
headquarters  succeeding  H.  Stillman,  who  has  retired. 

W.  T.  Cooper  has  been  promoted  to  general  foreman  of 
the  International  Great  Northern  Ry.  with  headquarters  at 
Mineola,  Texas. 

D.Wood,  assistant  mechanical  engineer  and  assistant  en- 
gineer of  tests,  of  the  Southern  Pacific  Company  has  been 
promoted  to  engineer  of  tests  with  headquarters  at  San  Fran- 
cisco, Calif. 

M.  D.  Stewart,  master  mechanic  of  the  Southern  Railway 
with  headquarters  at  Alexandria,  Va.,  has  been  transferred  to 
Spencer,  N.  C,  succeeding  C.  G.  Goff,  who  has  been  trans- 
ferred to  South  Richmond,  Va. 

Walter   D.   Smith,   superintendent  of   Oakland   shops   of  the 
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Chicago  &  Eastern  Illinois  Railway  at  Danville,  111.,  retired 
on   May   1. 

E.  J.  McLean  has  been  promoted  shop  foreman  of  the  Roch 
Island  Lines  with  headquarters  at  llorton,  Kansas,  succeed- 
ing H.  S.  Ferguson,  transferred  to  Caldwell,   Kansas. 

D.  W.  Cunningham,  general  master  mechanic  of  the 
Missouri  Pacific  Railroad  with  headquarters  at  Little  Rock, 
Ark.,  has  been  appointed  master  mechanic  with  headquarters 
at  Jefferson  City,  Mo.,  succeeding  F.  W.  Gratiot,  the  position 
of   general   master  mechanic   has   been  abolished. 

Gilbert  Bisson  has  been  appointed  master  mechanic  of  the 
Copper  Range  Railroad  with  headquarters  at  Houghton,  Mich, 

John  G.  Treacy  has  been  appointed  general  fort-man  of  the 
Great  Northern  Ry.  with  headquarters  at  Devils  Lake,  N.  D., 
succeeding  A.  C.  Rinker,  promoted. 

J.   L.   Butler,   has   been   appointed   master   mechanic   of   the 

Missouri    Pacific    Railroad    with    headquarters    at     Pupo,    111., 

eding  E.  R.  Lockhart  who  has  been  appointed   traveling 

engineer    of   the    White    River    division    with    headquarters    at 

Crane,  Mo. 

Edward  Clark  has  been  appointed  master  mechanic  of  the 
Cornwall  Railroad  with  headquarters  at  Lebannon,  Pa.,  suc- 
ceeding John  Wintersteen. 


Supply  Trade  Notes 


The  Vanadium  Alloys  Steel  Company,  Latrobe,  Pa.,  has 
removed  its  New  York  office  from  143  Liberty  Street  to  270 
Madison   Ave.,   New  York  City. 

L.  A.  Marshall,  service  manager  of  the  Industrial  Works, 
Bay  City,  Mich.,  has  been  appointed  sales  engineer,  with  head- 
quarters at  Chicago,  111.,  and  Fred  J.  Mershon,  export  sales 
manager,  has  been  placed  in  charge  of  the  Detroit  office  with 
headquarters   in  the   Book   Building,   Detroit,   Mich. 

D.  S.  Wood,  district  sales  manager  of  the  Niles-Bement 
Pond  Company  with  headquarters  at  Philadelphia,  Pa.,  has 
been  transferred  to  Chicago  succeeding  Samuel  G.  Eastman. 

L.  S.  Carroll,  general  purchasing  agent  of  the  American 
Locomotive  Company,  New  York,  has  been  elected  vice- 
president  in  charge  of  purchases. 

The  Pressed  Steel  Car  Company  and  the  Western  Steel  Car 
&  Foundry  Company  have  moved  their  Chicago  offices  to 
Corn  Exchange  Bank   Bldg.,   134  So.   LaSalle  Street. 

J.  E.  Otis,  Jr.,  vice-president  of  the  Bassick  Manufacturing 
Company  with  headquarters  at  Chicago,  has  been  promoted 
to  vice-president  and  general  manager  succeeding  E.  S.  Fesler, 
resigned. 

The  Chicago  Bridge  &  Iron  Works  is  planning  an  exten- 
sion  to  its   fabricating   shop  at   Chicago,   111. 

Robert  Huff,  New  York  representative  of  the  McConway  & 
Torley  Company,  Pittsburgh,  has  removed  his  office  from  2 
Rector  Street,  to    Room   1728,   30  Church   Street. 

Joseph  T.  Ryerson  &  Son,  Incorporated,  Chicago  has  taken 
over  the  exclusive  distribution  of  Lewis  special  staybolt  iron 
manufactured  by  the  Penn  Iron  &  Steel  Company,  Creighton, 
Pa. 

The  Ohio  Injector  Company  is  planning  the  construction 
of  a  three-story  addition  to  its   factory  at   Wadsworth,   Ohio. 

The  Bucyrus  Company,  South  Milwaukee,  Wise,  is  plan- 
ning the  construction  of  a  new  one-story  addition  to  its  tool 
room. 

J.  A.  Turner,  formerly  purchasing  agent  of  the  Mobile  & 
Ohio  Railroad  has  been  appointed  representative  of  the 
Fairmount  Railway  Motors,  Inc.,  with  headquarters  in  the 
Transportation  Building,  Washington,  D.  C.  L.  R.  Payton 
has  been  appointed  representative  with  headquarters  in  the 
Railway   Exchange    Bldg.,   St.   Louis,   Mo. 

The  Sullivan  Machinery  Company  has  moved  its  Pittsburgh 
office  to  the   Farmers   Bank   Bldg.,   Rooms  517-520. 

Frank  E.  McAllister,  vice-president  and  general  sales  man- 
ager of  the  Kalamazoo  Railway  Supply  Company,  Kalamazoo, 
Mich.,  has  been  elected  president  and  general  manager  to  suc- 
ceed the  late  John  McKinnon,  who  died  suddenly  on  April  5th. 
Joseph  E.  Brown,  who  has  been  a  director  of  the  company, 
has  been  elected  vice-president.  The  other  officers  of  the 
company  remain  the  same. 

Duncan  W.  Fraser,  vice-president  in  charge  of  manufactur- 
ing and  sales  and  Joseph  B.  Ennis,  vice-president  in  charge 
of  engineering  of  the  American  Locomotive  Company,  have 
been  elected  directors  to  fill  vacancies. 

The  Garlock  Packing  Company  has  moved  its  Chicago  sales 
office  and  warehouse  to  larger  quarters  in  the  Otis  Elevator 
Company  Bldg.,  at  600  West  Jackson  Blvd. 

John  B.  Tinnon,  until  recently  Engineer  Maintenance  of 
Way  with   the   Chicago   &   Joliet    Electric   Railway,   has   been 


appointed  '"  Hi.  position  of  Superintendent  o)  Kail  Welding 
with  the  Metal  &  Thermit  Corporation.  Mr.  Tinnon  is  par 
ticularly  well  equipped  for  his  new  duties  by  reason  of  his 
many  years  of  experience  in  track  construction  and  track 
welding,  having  been  connected  with  the  Chicago  City  Rail- 
wi\  as  Assistant  Engineer  in  charge  of  special"  work  and 
track  construction  prior  to  his  joining  the  Chicago  &  Joliet 
Electric  Railway  in  1912,  as  Engineer  Maintenance  of  Way. 

C.  H.  Smith,  assistant  secretary  of  the  Westinghouse  Air 
Brake  Company,  and  director  of  clerical  operations  of  all  of 
that  company's  interests,  lias,  in  addition,  been  elected  vice- 
president  of  the  Westinghouse  Union  Battery  Co.,  of  Swiss 
vale,  Pa.  This  is  an  important  subsidiary  of  the  Westing- 
house Air  Brake  Co.,  producing  the  Westinghouse  storage 
batteries  for  a  variety  of  uses.  Mr.  Smith  began  his  connec- 
tion with  the  air  brake  company  in  l'XM),  in  the  correspondence 
and  order  department.  In  a  few  years  he  became  head  of  the 
department  and  later  was  promoted  to  the  position  of  assist- 
ant to  the  general  manager.  In  1916  be  supervised  important 
war  contract  work  which  the  company  carried  on  at  Provi- 
dence, R.  I.,  and  in  1917  was  appointed  assistant  to  the  presi- 
dent of  the  Westinghouse  Air  Brake  Co.,  and  the  Union 
Switch  &  Signal  Co.  He  was  made  director  of  clerical  opera- 
tion of  all  air  brake  interests  in  1919.  Mr.  Smith  is  a  recog- 
nized authority  on  cost  accounting  and  is  prominent  in  the 
national  councils  of  a  number  of  business  organizations, 
among  them  being  the  National  Association  of  Cost  Account- 
ants, the  National  Association  of  Manufacturers,  the  National 
Tax  Association  and  the  National  Association  of  Office  Man- 
Managers. 

Arthur  L.  Pearson,  assistant  vice-president  of  the  Bradford 
Corporation,  with  headquarters  at  Chicago,  111.,  has  been  pro- 
moted to  general  manager  with  supervision  over  manufactur- 
ing operation  and  direct  charge  of  the  buying  of  materials 
and   supplies. 

The  Samuel  Smith  &  Son  Co.,  Paterson,  New  Jersey,  have 
organized  for  the  manufacture  of  locomotive  and  marine 
boilers,  steam  boxes,  etc. 

George  L.  Bourne,  president  of  the  Superheater  Co.,  has 
been  elected  a  director  of  the  International  Combustion  En- 
gineering Corporation,  New  York,  X.  Y.,  succeeding  T.  F. 
Fitzpatrick,   resigned. 

The  Buffalo  Brake  Beam  Co.  plans  the  erection  of  a  new 
forge  plant  at  Lackawanna,  New  York,  as  a  part  of  its  ex- 
pansion program. 

L.  D.  Albin,  general  sales  manager  of  the  Ingersoll-Rand 
Co.,  New  York,  N.  Y.,  has  been  elected  vice-president  in 
charge  of  Foreign  Sales  of  that  company.  D.  C.  Keefe,  as- 
sistant general  sales  manager,  has  been  appointed  to  succeed 
Mr.  Albin. 

P.  C.  Pickard  has  been  appointed  works  manager  of  the 
Erie  plant  of  the  Standard  Stoker  Company,  at  Erie,  Pa.  He 
recently  resigned  from  the  Delaware,  Lackawanna  &  Western 
to  become  vice-president  of  the  Talmage  Manufacturing  Com- 
pany, which  position  he  now  leaves  to  enter  the  service  of 
the   Standard  Stoker  Company,   Inc. 


New  Publications 

Books,  Bulletins,  Catalogues,  Etc. 

Handbuch  des  Dampf-Locomotivbaues.  (Handbook  of 
Steam  Locomotive  Construction)  by  Dr.  Martin  Igel,  pro- 
fessor at  the  Technical  High  School  of  Berlin,  606  pages, 
5^4  '"•  by  &%  >"-,  550  illustrations,  M.  Krayn,  Berlin,  Ger- 
many. 

This  handbook  consists  of  a  compilation  of  about  every- 
thing pertaining  to  a  locomotive,  chiefly,  though  not  entirely, 
German.  It  opens  with  a  very  brief  review  of  the  start  of 
the  railroad  era  in  England  with  illustrations  of  the  Puffing 
Billy  and  the  Rocket  followed  by  a  few  of  the  early  German 
locomotives,  and  after  a  brief  review  of  the  types  in  use 
there  is  a  chapter  on  the  calculation  of  resistances.  Here,  as 
in  most  of  the  formulae  connected  with  other  calculations,  the 
author  makes  the  mistake,  so  common  to  technical  writers, 
of  failing  to  indicate  or  specify  the  significance  of  the  various 
symbols  that  he  uses.  The  result  is  that  unless  the  reader  is 
perfectly  familiar  and  quite  sure  of  his  familiarity  with  the 
author's   nomenclature,  the  formula  are   quite  useless. 

Aside  from  these  calculations,  the  book  is  filled  with  illus- 
trations of  all  sorts  of  devices,  and  forms  of  locomotives  and 
boilers,  many  of  which  are  barely  alluded  to,  with  no  pre- 
tence of  a  description  as  to  construction  or  method  of  opera- 
tion. For  instance  eight  examples  are  given  of  firebox  con- 
struction, in  regard  to  which  the  descriptive  text  is  scarcely 
an  enlargement  on  the  captions  of  the  illustrations.     To  cite 
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a  definite  case  a  half  page  illustration  is  given  of  a  boiler 
with  a  firebox  bearing  a  close  resemblance  to  the  siphon  boiler. 
The  text  gives  no  information  as  to  where  or  by  whom  it  was 
designed  and  used,  but  merely  states  that  "Fig.  42  shows 
two  small  triangular  water  chambers  built  vertically  in  the 
firebox.  They  run  from  the  crownsheet  at  the  top  to  the 
throat  sheet  at  the  bottom  and  support  the  brick  arches.  Be- 
cause of  the  rapid  circulation  of  the  water  through  them,  the 
deposition  of  scale  is  prevented."  Further  detailed  information 
on  the   subject  would  certainly  be  desirable. 

In  some  cases  a  more  extended  description  is  given,  but 
the  main  dependence  is  upon  the  illustrations,  and  these,  as 
has  been  said  cover  about  everything  connected  with  a  loco- 
motive. Fire  boxes,  oil  burners,  injectors,  lubricators,  me- 
chanical stokers,  without  regard  to  successful  operation  or 
obsoleteness.  This  is  strikingly  shown  in  the  case  of  the 
stoker,  where  out  of  four  stokers  illustrated  only  one  is  now 
being  manufactured,  and  only  two  are  in  operation. 

The  last  third  of  the  book  is  taken  up  with  brief  descrip- 
tions of  locomotives  in  use  in  all  parts  of  the  world.  These 
descriptions  give  some  dimensions  but  as  there  are  hundreds 
of  them  there  is  no  room  for  elaboration.  At  the  end  there 
are  a  series  of  tables  in  which  is  given  a  list  of  general  dimen- 
sions of  540  locomotives  running  in  all  parts  of  the  world. 
These  dimensions,  including  the  name  of  the  builder  and  the 
year  built,  are  those  usually  given. 

Of  course  the  book  does  not  contain  everything  that  there 
is,  and  unfortunately  among  the  missing  items  are  many 
that  are  well  known  while,  among  the  included,  are  many 
now  in  the  discard.  So  that  while  the  book  is  a  valuable  one 
for  reference,  it  is  not  one  upon  which  the  uninformed  can 
olace  full  reliance  because  it  makes  no  distinction  between 
current  and  obsolete  practice,  or  success  and  failure. 

The  lack  of  an  index  is  also  very  much  to  be  regretted.  But 
as  a  book  of  general  reference  it  can  be  recommended  in 
spite  of  its  limitations  and  omissions. 


U.  S.  Safety  Appliances  by  H.  S.  Braughtain,  assistant  to 
Master  Car  Builder,  Chicago,  Milwaukee  &  St.  Paul  Railway: 
246  pages:  pockebook  size.  Published  by  the  Simmons  Board- 
man  Publishing  Company,  30  Church  street,  New  York,  N.  Y. 
A  practical  manual  of  safety  appliance  laws,  legal  decisions 
and  Interstate  Commerce  Commission  orders  and  interpreta- 
tions covering  the  application  of  safety  appliances  to  the 
motive  power  and  rolling  stock  of  steam  railways  in  the  United 
States.  The  author,  who  has  been  engaged  in  railroad  work 
for  many  years,  early  realized  that  railway  emplovees  were 
seriously  handicapped  by  the  difficulty  of  obtaining  informa- 
tion as  to  safety  appliance  requirements.  In  his  book  on  the 
subject  the  safety  appliance  acts  and  the  orders  of  the  Com- 
mission with  their  various  amendments  and  interpretations 
rulings,  preferred  practices,  and  the  practices  desired  by  the 
Commission   are   not   only   included,   but   are   embodied  at  the 


actual  point  to  which  they  have  reference.  Much  practical 
experience  in  the  field  has  been  utilized  in  the  preparation  of 
this  work,  and  it  will  be  of  great  value  to  those  railroad  em- 
ployees and  to  those  who  are  concerned  with  the  installation, 
operation    and   maintenance   of   safety   appliances. 


The  Railway  &  Locomotive  Historical  Society  has  recently 
issued  bulletin  No.  7,  another  of  the  very  valuable  contribution 
to  literature  dealing  with  the  early  history  of  railways  and 
locomotives  issued  under  the  supervision  of  the  society.  The 
issue  before  us  contains  the  "Report  of  the  Committee  on 
Cars  to  the  Direction  of  the  South  Carolina  Canal  &  Railroad 
Co."  submitted  to  the  stockholders  of  that  company  in  1833. 
The  illustrations  of  this  section  include  reproductions  of  the 
original  drawings  of  the  locomotives  "DeWitt  Clinton,"  "Best 
Friend"  and  the  "West  Point."  Another  section  deals  with 
"Early  Locomotive  Building  in  Lowell,  Mass.,"  prepared  by 
Edwin  R.  Clark  for  the  Lowell  Historical  Society.  A  list  of 
the  32  early  locomotives  built  by  the  Locks  and  Canals  Com- 
pany between  1835  and  1837  is  given.  The  third  chapter  is 
devoted  to  "The  Old  Iron  Horses  of  the  Central  Pacific" 
which  includes  several  excellent  illustrations  of  the  period 
1863-1867.  Mr.  C.  Warren  Anderson  contributes  an  illustrated 
section  devoted  to  the  first  railway  and  locomotives  in  Nova 
Scotia. 

The  bulletin  is  distributed  to  the  membership,  but  those 
interested  may  purchase  copies  from  Mr.  Herbert  Fisher,  Box 
426,  Taunton,  Mass. 

Locomotive  Feed  Water  Heaters:  A  new  catalogue  on 
Elesco  Feed  Water  Heaters  has  just  been  issued  by  the  Super- 
heater Company  of  New  York  and  Chicago.  It  describes  con- 
struction details  and  fully  illustrates  the  application  of  the 
closed  or  non-contact  Heater  to  Locomotives.  Of  special 
interest  are  the  four  charts  in  colors  at  the  center  of  the  cata- 
logue, illustrating  the  operation  of  Elesco  Feed  Water  Heat- 
ers, and  the  Heat  balance  of  Locomotives,  with  and  without 
Feed  Water  Heaters.  A  careful  study  of  these  illustrations, 
with  the  aid  of  the  description  of  them,  will  give  a  very 
thorough  and  practical  understanding  of  how  heaters  save 
heat,  fuel  and  water,  by  preheating  feed  water  with  exhaust 
steam,  and  how  they  operate.  A  variety  of  installations  are 
also  illustrated. 


Car  Heating  &  Lighting  Combined  Catalog  and  Instruction 
Book.  The  Gold  Car  Heating  &  Lighting  Company  have  re- 
cently issued  their  catalog  No.  24  describing  their  car  heating 
and  lighting  apparatus,  electric  haters,  ventilators  and  other 
railway  supplies,  together  with  instructions  relative  to  the 
operation  of  them.  Copies  of  the  book  may  be  had  on  appli- 
cation to  the  company,  address,  Bush  Terminal,  Brooklyn, 
N.   Y. 


For  Testing  and    Washing 
Locomotive  Boilers 


USE   THE 


Rue  Boiler  Washer 
and  Tester 

SEND    FOR   CATALOGUE 

Rue   Manufacturing  Co. 

228  Cherry  Street        Philadelphia.  Pa. 

Manufacturers  of  Injectors,  Ejeoton. 

Boiler   Washers   and   Testers.    Boiler   Checks. 

Check   Valves. 


DIAMOND  STEEL  EMERY 

For   Grinding    In    Steam    and   Air  Joints 

"CUTS  BUT  NEVER  BREAKS" 

A     Railroad     Shop     Necessity 

PITTSBURGH  CRUSHED  STEEL  CO. 

PITTSBURGH,   PA.,   U.  S.   A. 


GEO.  P.  NICHOLS  A  BRO. 

Nichols  Transfer  Tables 
Turntable  Tractors 

2139  Fulton  Street,  Chicago 


OR  DRY  CLOSETS 


DUNER 
CAR    CLOSETS 

DUNER    CO. 


WANTED 

Locomotive  Builder's  Lithographs 
of  U.  S.  Locomotives  previous  to 
Civil  War  Period,  multi-colored  or 
one  tone,  for  historical  collection. 
Liberal  commercial  prices  will  be 
paid.  Give  name  of  builder,  type  of 
locomotive,  condition  of  print,  and 
all  wording  on  same. 

Also,  "American  Locomotives," 
by  Emil  Reuter  of  Reading,  Pa., 
text  and  line  drawings,  issued  se- 
rially about  1849. 

Also,  several  good  daguerrotypes 
of  locomotives  of  the  daguerrotype 
period. 

Address,    HISTORICAL 

c/o    Railway    and    Locomotive    Bagfaa— fag 
114  Liberty  Street,  New  York. 
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Two  Unit  Gasoline  Motor  Train 

Maryland    and    Delaware    Coast  Railway    Will    Use   Gasoline   Operated   Equipment   in   Freight   and 

Passenger  Service 


There  is  a  large  amount  of  small  unit  transportation 
that  can  produce  a  good  profit  for  the  railroads,  provided. 
they  have  the  right  equipment  to  handle  it,  but  the  user 
of  this  class  of  transportation  seems  to  be  going  else- 
where for  service  as  is  indicated  by  the  large  number 
of  bus  and  motor  routes  that  are  springing  all  over  the 
country. 

The  expense  of  operation  of  the  older  equipment  in 
such  service  is  high  and  in  many  places  the  public  is 
demanding  something  better  than  the  old  antiquated  oil 
lighted  coaches  for  passenger  service. 

To  meet  this  competition  the  railroads  have  turned  to 
gasoline  motor  cars  and  there  has  been  a  large  increase 


a  motor  trailer  which  was  built  by  the  Four  Wheel  Drive 
Auto  Co.  of  Clintonville,  Wisconsin. 

The  motor  car  is  25  ft.  5^in.  long  from  center  to 
center  of  coupler,  the  length  of  the  body  overall  being  21 
ft.  7  in.  The  weight  of  the  chassis  complete  is  11,000 
lbs.     Wheelbase   185  in. 

The  six-cylinder  62  hp.  motor  has  a  bore  of  5.1  ins. 
and  a  stroke  of  5.5  ins.,  with  a  piston  displacement  of 
672  cu.  ins.  The  S.  A.  E.  rating  of  this  motor  is  62  h.  p., 
but  it  develops  94  hp.  under  brake  test.  The  maximum 
draw  bar  pull  is  3,780  lbs.  obtainable  with  a  gear  ratio 
of  28.4  to  1  in  low.  The  maximum  speed  with  this  gear 
ratio   is   5.3   miles   an   hour   and   the   draw   bar   pull    of 


Gasoline   Motor  Train   on   the    Maryland   &   Delaware   Coast   Railway 


in  gasoline-operated  equipment  on  steam  railroads  during 
the  past  year  or  two,  such  equipment  replacing  the  two 
and  three  car  steam  passenger  trains  on  non-paying 
branch  lines,  and  in  between  local  service  on  main  lines. 

Nearly  all  of  the  gasoline  rail  car  developments  have 
been  for  passenger  service,  but  there  is  an  equally  good 
field  for  equipment  of  this  character  in  freight  traffic 
where  the  usual  car  is  too  large  a  unit  for  many  con- 
ditions. 

The  recently  incorporated  Maryland  and  Delaware 
Coast  Railroad  are  equipping  their  entire  system  with 
gasoline  motor  coaches  and  freight  trucks.  The  first  of 
these  to  be  put  in  operation  between  Queenstown  Md. 
and  Lewes,  Del.,  is  a  two-car  all  steel  train  consisting  of 


3.780  lbs.  is  obtainable  at  two-thirds  of  the  maximum 
speed,  or  about  3.5  miles  an  hour.  With  a  gear  ratio  of 
15.6  to  1  in  low,  a  draw  bar  pull  of  2,000  lbs.  is  obtain- 
able at  about  10  miles  an  hour.  At  the  highest  gear 
ratio  of  3.9  to  1  in  high  a  maximum  speed  of  40  miles  an 
hour  is  obtained.  The  maximum  draw  bar  pull  obtainable 
with  this  gear  ratio  at  40  miles  an  hour  is  500  lbs.  These 
figures  for  draw  bar  pull  are  the  maximum  obtainable 
and  a  working  safety  factor  of  20  per  cent  must  be 
allowed  from  these  figures.  The  transmission,  which  is 
of  the  jaw  clutch  type  with  gears  always  in  mesh,  has 
four  speeds  forward  and  as  many  in  reverse.  The  re- 
verse gear  mechanism  is  mounted  on  a  sub-transmission. 
This  reverse  mechanism  contains  a  differential  and  per- 
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mits  the  power  to  be  transmitted  to  the  car  in  either  a 
forward  or  backward  direction.  The  mechanism  is  con- 
trolled by  a  hand  lever  near  the  driver  similar  to  the  re- 
verse lever  of  a  locomotive.  This  mechanism  permits 
the  use  of  all  four  speeds  of  the  transmission  in  either  a 
forward  or  backward  direction.  It  is  mounted  on  ball 
bearings  throughout  and  is  housed  in  an  oil-tight,  dust- 
tight  case  and  runs  in  an  oil  bath.  It  is  also  a  jaw  type 
construction,  the  gears  always  being  in  mesh. 

Power  is  transmitted  from  the  reverse  gear  differ- 
ential to  the  axles  through  propeller  shafts,  each  con- 
taining universal  joints.  These  are  of  a  superior  type 
having  hardened  steel  bushings  running  upon  hardened 
steel  pins  and  are  thoroughly  housed  to  make  them  dust- 
proof  and  oil-tight. 

Both  front  and  rear  axles  are  rigid  like  the  rear  axle 
on  a  truck  and  are  of  the  full  floating  type.  Each  axle 
contains  a  differential  through  which  the  power  is  trans- 
mitted to  each  driving  wheel.  These  axle  differentials 
in  driving  mechanism  are  completely  housed  in  oil-tight, 
dust-proof  housings  and  run  in  an  oil  bath.  The  weight 
of  the  car  is  taken  upon  these  housings  and  not  upon  the 
driving  axle. 

The  springs  are  54  inches  long,  2}/?  inches  wide  and 


Interior  View  of  Gasoline   Motor  Train   Showing    Driving    Mechanism 

made  of  chrome  silicon  manganese  steel  heat  treated, 
four  of  the  springs  being  used  on  the  chassis.  These 
springs  are  connected  to  the  chassis  frame  with  double 
Spring  shackles  which  allow  the  chassis  to  swing  slightly 
sidewise,  thus  cushioning  the  side  impacts  against  the 
rail  and  improving  the  riding  qualities  of  the  car.  The 
action  of  these  shackles  is  very  similar  to  that  of  the 
swinging  bolster  used  in  railroad  cars.  The  axles  are 
held  in  place  and  alignment  by  radius  rods.  By  the  ad- 
justment of  these  radius  rods  the  wheels  can  be  brought 
into  perfect  alignment. 

The  wheels  are  of  cast  steel  hollow  spoked  type,  the 
tires  are  of  rolled  steel  with  MCB  contour,  35-inch 
diameter  and  are  mounted  same  as  a  demountable  solid 
rubber  tire. 

Cast  iron  shoe  brakes  are  used  on  all  four  wheels, 
there  being  one  brake  shoe  for  each  wheel.  A  Westing- 
house  Air  Brake  System  is  provided  to  operate  these 
brake  shoes  and  to  provide  air  a  Westinghouse  air  com- 
pressor is  installed  at  the  rear  of  the  transmission.  This 
air  compressor  is  of  10  cu.  ft.  per  minute  capacity  and 
is  controlled  by  an  automatic  governor.  An  air  strainer 
is  provided  at  the  intake  of  this  compressor.  This  brake 
system  provides  all  necessary  safety  valves,  emergency 
valves,  operator's  valve,  application  valves  and  the  like, 


to  make  it  up  to  date  and  a  reliable  system.  It  is  a  two- 
pipe  sy.-^tem  similar  to  that  used  on  street  cars  having  a 
direct  air  system  for  service  applications  and  an  indirect 
system  for  emergency. 

A  sand  box  is  placed  at  the  rear  of  each  rear  wheel 
and  at  the  front  of  each  front  wheel.  The  flow,-  of  sand 
from  these  boxes  is  governed  by  an  air  valve  at  the 
driver's  seat.  Air  is  provided  for  the  operation  of  these 
sanders  by  the  air  brake  system. 

Standard  MCB  couplers  are  installed  both  at  the 
front  and  the  rear  of  the  chassis.  The  front  coupler 
has  a  re-inforced  wooden  filler  block  and  is  bolted  rigidly 
to  the  front  of  the  chassis  frame.  The  rear  coupler  is  of 
the  spring  type. 

2-unit  starting  and  lighting  system  is  furnished  con- 
sisting of  a  starting  motor  which  operates  on  the  fly 
wheel  of  the  engine  through  a  Bendix  drive.  A  270  Watt 
generator  and  a  225  ampere  hour  storage  battery.  The 
voltage  of  this  system  is  12  volts.  Connections  are  pro- 
vided for  head  light,  sufficient  body  lights,  driver's  in- 
strument  light   and    rear   marker    lights. 

With  the  chassis  is  provided  in  the  exhaust  line  a  valve 
by  which  the  exhaust  gases  can  be  shunt  through  heating 
pipes  in  the  car  body. 

The  weight  of  the  trailer  complete  is  o,300  lbs.  the 
wheel-base  185  in.,  and  the  length  from  center  to  center 
of  coupler  27   ft.   5  in. 


Railroad  Taxes  in  1923  Were  $37,906  Hour 

Federal  and  State  taxes  paid  in  1923  by  the  Class  1 
railroads,  excluding  the  large  switching  and  terminal  com- 
panies, averaged  $909,747  daily,  or  $37,906  an  hour,  ac- 
c<  rding  to  the  Bureau  of  Railway  Economics,  basing  its 
findings  on  reports  just  filed  by  the  carriers.  The  total 
amount  of  taxes  paid  during  the  year  was  $332,057,588. 

There  has  been  a  steady  increase  in  the  taxes  paid  by 
the  railroads  during  the  last  thirteen  years.  The  amount 
paid  annually,  as  well  as  the  average  per  day.  follows: 

Fiscal  Amount  Amount  per 

Year                                 (  In  millions)  day 

1911  $98,626  $270,211 

1912  109.445  299,031 

1913  118,386  324.348 

1914  135.572  371.432 

1915  133.276  365.141 

1916  145.517  397,588 

*1916  157,113  429.272 

1917  213,920  586,082 

1918    223.175  611,439 

1'09    232,601  637,264 

1920  272.061  743.337 

1921  275.875  755.825 

1922  301,034  ^24.753 

1923  332,057  909.747 


*Fiscal  year  changed  in   1916  to  end  on  December  31 
instead  of  June  30. 


International  Railway  Meeting  in  Berlin 

A  railway  convention  of  international  scope  is  an- 
nounced to  be  held  in  Berlin,  Germany,  from  September 
22  to  27.  1924,  by  the  Society  of  German  engineers.  An 
exhibit  of  locomotives,  rolling  stock  and  appliances  will  be 
held  in  connection  with  the  meeting.  Lectures  by  German 
and  foreign  specialists  on  a  variety  of  subjects,  and  dis- 
cussions by  the  delegates  will  also  be  a  feature.  These 
lectures  will  include  reports  on  turbine  and  internal  com- 
bustion locomotives,  air  brakes,  electrification,  etc.  ' 


Report  of  Proceedings  of  the  Convention  of  the  Mechanical 
Division  of  the  American  Railway  Association 


The  American  Railways  Association,  Mechanical  Divi- 
sion, which  embraces  the  former  American  Railway  Mas- 
ter Mechanics'  and  Master  Car  Builders'  Associations, 
resumed  its  annual  meetings  at  Atlantic  City  June  11  to 
18  inclusive.  The  usual  exhibits  by  the  Railway-  Supply 
Manufacturers'  Associations  members  occupied  the  entire 
Million  Dollar  jiier,  together  with  a  new  building  across 
the  boardwalk  which  housed  several  of  the  heavier  ex- 
hibits. The  exhibition  by  the  manufacturers  of  railway 
appliances  at  the  convention  was  the  largest  ever  brought 
together  for  a  similar  purpose. 

The  chairman  of  the  general  committee  for  the   1924 


meetings  was  John  Purcell,  Assistant  to  Vice  President, 
Atchison  Topeka  &  Santa  Fe  Ry..  and  the  Vice  Chairman 
J.  J.  Tatum,  Superintendent,  Car  Department,  Baltimore 
&  <  >hio  R.  R.  J.  Coleman,  General  Superintendent,  Car 
Equipment,  Central  Region,  Canadian  National;  ('.  H. 
Temple,  Chief  of  Motive  Power  and  Rolling  Stock, 
Canadian  Pacific,  and  L.  EC.  Sillcox.  General  Superinten- 
dent of  Motive  Power,  Chicago.  Milwaukee  &  St.  Paul, 
were  also  members  of  the  general  committee. 

The  principal  reports  of  the  committees  and  the  indi- 
vidual papers  are  given  either  in  full  or  in  abstract  on  this 
and  the  following  pages. 


Engineering  and  Business  Considerations  of  the  Steam 

Locomotive 

By  W.  H.  Winterrowd,  Assistant  to  President,  Lima  Locomotive  Works 


During  the  past  few  years,  almost  periodically,  the  press 
has  presented  to  its  readers  statements  conducive  to  the 
belief  that  the  modern  steam  locomotive,  if  vital,  is  rapidly 
losing  its  vitality.  The  uninformed  reader  is  left  with 
the  impression  that  the  modern  steam  locomotive  is  ineffi- 
cient, that  it  has  reached  a  stage  of  development  where 
further  improvement  can  not  be  offered,  and  that  a  point 
has  been  reached  where  it  can  not  meet  practically  and 
economically  the  traffic  conditions  of  today. 

Nothing  could  be  farther  from  fact.  The  vitality'  of  the 
-team  locomotive  is  not  on  the  wane.  It  is  increasing. 
Development  has  not  stopped.  It  is  still  in  progress.  The 
possibilities  of  increased  efficiency  and  capacity  guarantee 
a  continuing  progress.  The  remarkable  development  that 
the  steam  locomotive  has  undergone  during  the  past 
twenty  years  is  indicated  by  a  comparison  of  the  extreme 
figures  for  1904  and  1923,  which  show  that,  with  a  91 
per  cent  increase  in  weight,  there  was  a  gain  of  236  per 
cent  in  indicated  horsepower,  the  improvement  is  approxi- 
mately 48  per  cent. 

1  luring  the  same  period  there  was  a  very  remarkable 
gam  in  thermal  efficiency,  or  in  the  "efficiency  of  the  fuel 
from  coal  to  driving  wheel  contact  with  the  rail." 

Again,  the  maximum  thermal  efficiency  increased  from 
5.22  per  cent  to  8.1  per  cent  or  an  increase  of  approx- 
imately one-half. 

The  importance  of  this  development  in  conjunction 
with  all  the  signs  that  point  to  much  greater  improvement 
have  not  been  properly  evaluated  by  those  who  urge  a 
substitute  for  the  modern  steam  locomotive ;  nor  has 
proper  consideration  been  given  to  the  fact  that  it  is  pos- 
sible to  increase  the  capacity  of  the  less  modern  locomo- 
tives and  at  the  same  time  raise  their  efficiency  to  a  point 
approaching  that  of  the  modern  unit. 

Any  study  of  a  substitute  must  include  a  consideration 
of  not  what  the  steam  locomotive  has  done  in  the  past  but 
what  is  doing  now  and  what  it  will  do  in  the  future  If 
comparisons  are  made,  the  economies  obtainable  with  the 
most  modern  form  of  locomotive  should  be  used,  other- 
wise the  conclusions  will  be  misleading. 

A  study  of  the  data  relating  to  the  increase  in  capacity 
and  efficiency  of  the  steam  locomotive,  is  of  value  because 
it  affords  an  indication  of  the  direction  that  future  devel- 
opment is  likely  to  take. 

197 


The  accomplished  increase  in  weight  and  capacitv  with 
its  corresponding  decrease  in  weight  per  indicated  horse 
power  is  the  joint  result  of  increase  in  size  and  efficiency 
refinements.  At  the  present  time,  physical  limitations 
have  been  approached  to  such  an  extent  that  any  future 
increase  in  capacity  due  to  size  will  not  be  at  the  same 
rate  as  in  the  past.  As  a  result,  the  greatest  development 
of  the  future  may  be  expected  to  take  place  in  improve- 
ment of  the  locomotive  as  an  efficient  power  plant.  The 
paiticular  direction  that  this  development  may  take  is  best 
indicated  by  considering  the  locomotive  boiler  and  en- 
gines separately. 

Thermal  Efficiency  of  the  Locomotive  Boiler 

Steam  locomotive  boilers  have  been  said  to  be  wasteful 
and  inefficient.  A  glance  at  the  curves  in  Fig.  1  disposes 
of  such  statements.  These  curves  establish  the  command- 
ing fact  that  the  locomotive  boiler  without  having  reached 
its  limit  is  a  more  efficient  generator  of  steam  than  the 
boiler  in  present-dav  stationary  plants  of  maximum  refine- 
ment and  that  its  heating  surface  is  a  far  greater  pro- 
ducer. 

In  Fig.  1  the  curves  are  plotted  to  show  the  combined 
efficiency  of  boiler,  superheater  and  furnace  at  various 
ratings  of  normal  boiler  capacity  and  at  varying  rates  of 
evaporation  for  both  locomotive  and  stationary  boilers. 
The  curves  No.  1,  No.  2  and  No.  3  are  for  modern  loco- 
motive boilers  on  engines  in  freight  and  passenger  ser- 
vice. Curves  No.  4,  No.  5  and  No.  6  are  for  modern 
stationary  boilers  in  very  large  power  plants  representing 
the  highest  development  of  the  art.  It  is  important  to  note 
that  the  maximum  capacity  of  these  stationary  boilers  lies 
below  the  average  capacitv  for  these  locomotive  boilers. 
A  comparison  of  these  capacities  takes  on  added  signifi- 
cance, when  it  is  remembered  that  the  natural  draft  sta- 
tionary plant  greatly  exceeds  in  cost,  and  space  occupied, 
the  forced  draft  locomotive  plant. 

Curves  to  be  made  in  the  future  will  be  still  higher  in 
the  case  of  the  locomotive  when  equipped  for  tests  with 
Type  E  superheater  and  feed  water  heater.  Maximum 
combined  efficiency  closely  approaching  90  per  cent  is  in 
sight  The  marked  gain  made  possible  by  the  use  of  the 
Type  E  superheaetr  indicates  the  very  great  possibilities 
of  future  gain  due  to  the  use  of  high  temperature  steam. 
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It  may  not  be  amiss  at  this  point  to  make  mention  of 
a  fact  that  does  not  seem  to  be  fully  recognized.  As 
boilers  have  increased  in  size,  the  steam  space  above  the 
water  level  has  decreased,  with  the  result  that  under  op- 
erating- conditions  more  and  more  moisture  has  been  car- 
ried over  into  the  superheater  with  the  steam.  The  super- 
heater has  therefore  been  serving  the  double  purpose  of 
an  evaporator  and  a  temperature  increaser.  That  the  su- 
perheater has  evaporated  this  moisture  and  in  addition  has 
increased  the  temperature  of  the  steam,  coincident  with 
increasing  boiler  efficiency  and  capacity  entitles   it  to  a 


and  increase  the  amount  of  fuel  burned  when  the  engine 
is  worked  light.  The  increasing  tendency  to  keep  loco- 
motives in  continuous  service  with  a  minimum  of  stand- 
ing time  and  the  economic  necessity  for  giving  each  loco- 
motive its  maximum  load  will  offset  this.  In  fact,  this 
type  of  construction  will  lend  itself  to  more  continuous 
service  for  several  reasons.  In  the  first  place,  there  will 
be  less  necessity  to  take  the  locomotive  out  of  service  for 
boiler  and  firebox  maintenance,  because  the  decreased 
rates  of  combustion  will  result  in  less  severe  firebox  pun- 
ishment.    This  construction  will  also  lend  itself  to  better 
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maximum  of  credit.  This  indicates,  however,  that  if  mois- 
ture can  be  removed  from  the  steam  before  it  reaches  the 
superheater,  that  device  can  function  100  per  cent  as  a 
superheater  and  do  still  more  to  increase  the  capacity  and 
efficiency  of  the  boiler.  Steam  separators  arp  useful  in 
this  connection. 

It  is  also  consistent  to  emphasize  the  fact  that  the  use 
of  superheated  steam  in  all  the  locomotive  auxiliaries  will 
increase  boiler  capacity  in  the  sense  that  it  will  decrease 
the  demand  for  steam. 

It  is  well  known  that  in  a  locomotive  boiler,  the  great- 
est amount  of  water  per  pound  of  coal  is  evaporated  when 
combustion  occurs  at  a  low  rate  in  pounds  of  coal  burned 
per  square  foot  of  grate  area  per  hour.  This  fact  is  re- 
sponsible for  the  growing  tendency  to  use  large  grates. 
To  take  full  advantage  of  this  fact  will  require  a  grate 
area  that  will  be  responsible  for  some  increase  in  weight. 
It  also  necessitates  the  use  of  a  mechanical  stoker,  adding 
still  more  weight.  But  the  effects  of  the  increased  weight 
can  be  neutralized  by  the  use  of  a  four-wheel  trailer  truck. 

Tests  made  by  the  American  Railway  Engineering  As- 
sociation's Special  Committee  on  Stresses  in  Railroad 
Track  show  that  the  use  of  a  four  wheel  trailer  truck  will 
eliminate  the  concentrated  load  which  placed  at  too  great 
a  distance  behind  the  driving  wheels  is  responsible  for 
exceedingly  high  rail  stresses.  Trailer  loads  can  be  dis- 
tributed and  rail  stresses  reduced  to  such  an  extent  that 
the  increased  weight  will  not  be  a  factor  in  establishing 
limits  of  design. 

It  may  be  suggested  that  the  use  of  large  grate  areas 
will  considerably  increase  locomotive  standby  fuel  losses 


ash  pan  conditions.  The  relatively  large  space  made  avail- 
able by  this  type  of  truck  will  result  in  large  ash  pans 
that  will  provide  sufficient  capacity  to  carry  the  locomo- 
tive over  more  than  one  division,  thus  cutting  down  time 
at  divisional  points. 

Another  field  for  increased  thermal  efficiencv  is  the  use 
of  steam  at  pressures  considerably  higher  than  those  pre- 
vailing today.  At  the  present  time,  high  steam  pressures 
are  being  given  a  great  deal  of  consideration  in  both  lo- 
comotive and  stationary  fields.  It  is  being  considered  in 
the  locomotive  field,  first,  because  large  increases  in  pres- 
sure can  be  accomplished  with  the  addition  of  a  compara- 
tively small  number  of  heat  units  per  pound  of  steam, 
and  second,  because  advantage  can  be  taken  of  high  steam 
pressure  to  use  the  steam  expansively. 

Locomotive  Design   and  Performance 

To  utilize  the  high  pressure  steam  expansively  and  with 
maximum  efficiency  leads  to  a  consideration  of  engine 
design  and  performance.  The  boiler  must  also  be  con- 
sidered but  chiefly  in  the  sense  that  type,  design,  construc- 
tion, weight  and  probable  maintenance  will  be  the  princi- 
pal factors  in  the  determination  of  the  practical  limit  of 
high  pressure. 

Efficient  utilization  of  high  pressure  steam  is  a  matter 
of  using  the  steam  expansively.  In  the  most  modern 
stationary  plants,  this  is  generally  done  by  expanding 
superheated  steam  continuously  through  many  stages  in 
a  single  turbine,  or  by  expanding  it  down  to  a  compara- 
tively low  pressure  in  a  high  pressure  turbine,  re-heating 
the  steam  and  then  expanding  it  still   further  in  a  low 
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pressure  turbine.  In  both  methods,  condensers  make  it 
possible  to  obtain  a  maximum  amount  of  energy  from  tbe 
steam. 

To  date,  United  States  locomotive  practice  has  not  in- 
volved the  use  of  the  turbine.  In  Europe,  several  turbine 
locomotives  are  in  service.  These  are  condensing  types 
with  turbine-  and  driving  wheels  connected  by  reducing 
gears.  While  the  turbine  locomotive  offers  rather  allur- 
ing possibilities,  its  use  in  the  very  large  units  necessary 
in  United  States  practice  involves  a  satisfactory  solution 
of  the  following  problem,  which  should  be  given  very 
careful  consideration  by  any  one  considering  this  tvpe 
of  locomotive.  In  the  first  place  it  involves  the  matter 
of  steam  condensation.  This  involves  numerous  problems 
in  itself.  In  the  next  place,  the  maximum  efficiency  of  the 
turbine  is  limited  to  a  comparatively  small  range  of  its 
speed.  Still  another  problem  is  the  matter  of  reversing. 
Finally,  the  turbine  locomotives  that  have  been  constructed 
to  date  are  of  comparatively  heavy  weight  for  the  horse- 
power developed. 

Up  to  the  present  time,  the  efforts  in  the  locomotive 
field  of  this  country  have  been  confined  to  the  expansive 
use  of  high  pressure  steam  in  cylinders.  So  far,  actual 
construction  has  confined  itself  to  two  methods.  In  one 
case,  the  locomotive  is  of  the  cross  compound  type  and 
steam  is  used  expansively,  first  in  a  high  and  then  in  a 
low  pressure  cylinder.  In  the  other  case,  the  locomotive 
is  of  the  simple  tvpe  with  valve  motion  so  designed  that 
identical  limited  cut  off  in  each  cylinder  insures  expan- 
sive use  of  the  steam.  In  the  latter  case  the  increased 
pressure  insures  the  required  mean  effective  pressure  in 
the  cylinders  and  the  limited  cut  off  results  in  an  expan- 
sive use  of  the  steam  which  means  increased  fuel  economy. 

A  locomotive  of  the  first  type  has  just  been  constructed 
and  will  go  into  service  shortly.  The  boiler  is  of  the 
firetube  type  with  a  water  tube  firebox  and  carries  350 
lb.  steam  pressure. 

More  than  600  locomotives  of  the  second  type  have 
been  constructed  and  are  in  service.  These  locomotives 
are  equipped  with  standard  locomotive  boilers  carrying 
250  lb.  steam  pressure.  It  is  on  locomotives  of  this  type 
that  the  highest  efficiencies  have  been  achieved.  More- 
over, they  have  been  obtained  with  a  maximum  of  sim- 
plicity and  uniformity  of  turning  torque.  On  these  en- 
gines dry  coal  rates  of  less  than  2  lb.  per  i.  hp.  hr.  have 
been  obtained.    The  minimum  rate  as  less  than  1.75  lb. 

Some  constructional  advantages  resulting  from  the  use 
of  high  pressure  steam  lie  in  the  fact  that  cylinder  diam- 
eters can  be  decreased,  the  weight  of  reciprocating  parts 
somewhat  reduced,  and  within  certain  limits,  boiler 
weights  can  lie  reduced.  The  use  of  steam  pressures 
higher  than  those  just  mentioned  is  not  improbable  and 
developments  in  this  direction  will  be  watched  with  a 
great  deal  of  interest. 

.  A  number  of  other  possibilities  exist  that  may  even- 
tually serve  to  increase  locomotive  efficiency  still  further. 
From  time  to  time,  efforts  have  been  made  to  reduce  or 
eliminate  cylinder  back  pressure  by  methods  other  than 
those  involving  condensation  of  the  steam.  Some  of  these 
have  involved  the  use  of  mechanical  draft.  The  possi- 
bilities of  increased  efficiency  and  capacity  make  this  an 
attractive  field.  The  elimination  of  back  pressure  by  con- 
densing methods  has  been  given  a  great  deal  of  consid- 
eration but  so  far,  no  solution  of  the  problem  has  been 
offered  that  appears  entirely  practical  to  deal  with  the 
quantities  of  steam  involved  in  the  really  big  locomotive 
of  today. 

It  is  also  important  to  mention  the  very  great  value  of 
a  properly  designed  valve  gear  with  adequate  valve  travel 
in  reducing  back  pressure  and  improving  cylinder  per- 
formance. 


A  reduction  of  internal  friction  affords  additional  pos- 
sibilities for  increased  efficiency  and  capacity. 

In  an  effort  to  take  advantage  of  its  high  thermal  effi- 
ciency, serious  thought  is  being  given  to  the  apphcabilitv 
hi  the  internal  combustion  motor  to  the  railwaj  motive 
power  field.  There  is  not  yet  in  sight  a  solution  to  the 
practical  problems  that  surround  the  application  of  this 
type  of  power  to  make  it  meet  tin-  special  and  exacting 
requirements  of  the  large  units  necessary  for  economical 
operation  in  tin's  country. 

As  an  example  of  one  method  used  to  increase  loco- 
motive capacity  and  efficiency  by  modifications  within  the 
unit  itself,  the  three-cylinder  simple  locomotives  put  into 
service  recently  are  of  interest.  The  uniform  turning- 
torque  made  possible  by  the  use  of  three  cylinders  is  re- 
sponsible for  increased  tractive  force  while  the  increased 
number  of  cylinder  exhausts  make  a  more  uniform  smoke 
vacuum  resulting  in  improved  combustion  conditions. 

As  an  outstanding  indication  of  what  can  be  done  in 
the  way  of  increasing  locomotive  capacity,  chiefly  by  co- 
ordinated design  and  with  but  a  very  slight  increase  in 
size  and  weight,  attention  is  directed  to  the  diagrams  and 
curves  in  Figs.  2  and  3.  In  Fig.  2,  locomotive  B  repre- 
sents a  design  that  is  fairly  modern.  Traffic  grew  and 
conditions  changed  to  such  an  extent  that  the  railroad 
concluded  it  would  be  profitable  to  operate  locomotives 
of  greater  capacity  but  which  must  not  exceed  certain 
weight  and  size  restrictions.  Locomotive  A  was  the  re- 
sult.    A  comparison  of  engine  weights  is  as  follows: 

Locomotive  B  Locomotive  A 
Weight  on  engine  truck,  lb..     27,500  29,000 

Weight  on  drivers,  lb 245,000  248,000 

Weight  on  trailer,  lb 49,500  58,000 

Total  weight,  lb 322.000  335,000 

It  will  be  seen  that  the  greatest  increase  in  weight  was 
made  on  the  trailing  wheels  due  to  the  application  of  a 
booster.  Additional  weight  on  engine  truck  and  drivers 
is  comparatively  small. 

The  speed-pull  curves  in  Fig.  3  show  the  very  great 
increase  in  capacity  of  locomotive  A  over  locomotive  B. 
With  but  slightly  more  than  a  one  per  cent,  increase  in 
weight  on  drivers,  and  a  total  increase  in  engine  weight 
of  but  approximately  four  per  cent,  the  majority  of  which 
was  clue  to  the  application  of  a  booster  on  the  trailing 
wheels,  starting  tractive  effort  was  increased  20.000  lb. 
or  39  per  cent.,  and  at  speeds  over  18  m.  p.  h.  tractive 
effort  was  increased  between  ten  and  eleven  thousand 
pounds.  At  20  m.  p.  h.,  this  is  an  increase  of  practically 
28  per  cent.  At  30  miles,  it  is  an  increase  of  47.8  per 
cent,  while  at  40  m.  p.  h.  it  is  an  increase  of  approx- 
imately 78  per  cent.  This  increase  from  28  per  cent 
to  78  per  cent  means  decreasing  the  time  between  ter- 
minals with  a  heavier  load.     It  shortens  the  railroad. 

On  the  basis  of  this  increased  capacity  the  operating 
officer  possesses  motive  power  units,  three  of  which  will 
accomplish  the  work  previously  done  by  four;  and  this 
with  a  locomotive  burning  no  more  coal  than  its  prede- 
cessor and  not  exceeding  by  more  than  four  per  cent  the 
weight  of  locomotives  now  generally  considered  up-to- 
date. 

Such  motive  power,  co-ordinated  to  produce  results 
like  these,  is  an  investment  that  places  in  the  hands  of 
the  operating  officers  a  means  to  revolutionize  his  operat- 
ing figures.     Its  value  in  money  can  hardly  be  estimated 

Consideration  of  all  the  foregoing  relative  to  the  rapid 
development  of  the  steam  locomotive  might  lead  to 
the  conclusion  that  in  the  past  the  locomotive  has  rapidly 
reached  is  limit  of  usefulness  on  account  of  obsolescence. 
In  many  cases,  economic  conditions  have  made  this  true. 
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fn  the  majority  of  cases,  it  has  not  been  true  for  the  rea* 
son  that  additions  and  betterments  to  the  locomotives 
themselves  have  increased  their  efficiency  and  capacity  and 
greatly  prolonged  their  useful  life.  These  fuel  saving 
factors  and  capacity  increasers  have  been  instrumental  in 
preserving  a  very  large  original  investment,  and  in  mak- 
ing possible  a  much  greater  return  on  that  investment. 
There  are  still  a  great  many  locomotives  in  service  that 


and  accurate  knowledge  of  the  economic  value  of  its  mo- 
tive power.  Without  that  knowledge,  it  is  not  possible 
to  operate  motive  power  to  maximum  advantage  nor  to 
make  it  earn  the  greatest  possible  return  on  the  invest- 
ment. 

To  obtain  such  a  comprehensive  view  of  motive  power 
requires  an  analysis  involving  vital  factors.  It  involves 
not  only  a  consideration  of  the  physical  characteristics  of 


Fig.  2. — Locomotive  A.  Application   of   Booster   Increased   Its  Tractive   Force  28   Per   Cent  to  78   Per  Cent    Depending   on   Its   Rate   of   Speed 
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Fig.   2. — Loccmotive    B.   Showing    General    Dimensions   of    a    Fairly    Modern    Locomotive    Not    Equipped    With    a    Booster 


can  be  made  useful  units  in  economic  railway  operation 
by  the  addition  of  these  factors. 

The  Locomotive  as  an  Economic  Unit 

The  very  great  and  rapid  growth  of  transportation  as 

well  as  the  radically  changing  conditions  contemporaneous 

with  that  growth  have  resulted  in  conditions  that  make 

it  a  business  necessity  for  every  rail\va\   to  have  constant 
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the  property  but  a  consideration  of  the  nature  of  the 
business  both  present  and  future,  the  most  advantageous 
assignment  and  operation  of  motive  power,  the  charac- 
ter and  condition  of  the  equipment,  labor  conditions,  and 
a  knowledge  of  how  to  consider  these  and  other  factors 
in  the  Hght  of  a  business  investment.  A  sound  consid- 
eration of  motive  power  as  an  investment  in  tarn  involves 
a  reliable  knowledge  of  the  latest  development  in  the  art 
of  locomotive  construction  and  operation. 

This  is  a  matter  of  very  great  importance  and  it  is  the 
opinion  of  the  writer  that  this  Division  of  the  American 
Railway  Association  can  render  exceedingly  helpful  ser- 
vice by  assisting  to  establish  a  definite  method  of  analysis 
that  will  at  all  times  insure  a  proper  economic  considera- 
tion of  this  question. 

The  thought  has  been  expressed  that  increased  effi- 
ci(  !H'\  and  capacity  are  purchased  at  the  expense  of  loco- 
motive simplicity,  and  increase  in  maintenance  costs.  This 
is  true  but  can  the  results  be  attained  in  any  other  way? 
The  history  of  the  development  of  motive  power  of  all 
kinds  indicates  that  it  can  not.  The  so-called  complica- 
tions are  absolutely  essential  to  increased  efficiency  and 
capacity  and  must  be  considered  in  the  broad  business 
sense  that  thev  greatly  increase  the  economic  value  of 
the  locomotive,  so  much  so  in  fact  that  the  additional  cost 
of  maintenance  is  a  small  item  in  the  greater  returns 
made  possible  with  the  improved  unit. 

In  connection  with  maintenance,  the  writer  feels  con- 
strained to  draw  attention  to  the  fact  that  for  any  eco- 
nomic consideration  of  the  subject,  maintenance  cost  based 
.m  the  locomotive  mile  unit  is  not  a  reliable  criterion. 
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Exceedingly  important  factors  in  the  co-t  of  running 
and  shop  repairs  arc  the  size  and  capacity  of  th<  li  como- 
tive  ami  the  rate  and  amount  of  work  that  it  actually  per- 
form?.    The  mileage  basis  eliminates  these   factors. 

(  onsidered  on  the  mileage  basis,  the  maintenance  of  the 
so-called  modern  locomotive  will  exceed  that  of  the  old 
motive.  But  it  the  improvements  are  factors  that  re- 
sult in  substantially  increased  capacity,  the  locomotive 
will  do  mori  work  than  it-  old  sister  and  the  additional 
maintenance  will  be  more  than  offset  by  the  increased 
earning  capacity  of  the  unit.  The  best  basis  for  a  con- 
sideration of  maintenance  costs  in  their  proper  economic 
light  is  one  that  will  involve  capacity  as  well  as  the  rate 
and  amount  of  work  performed  by  the  locomotive.  Such 
for  instance  would  be  a  tractive  effort-ton  mile-hour  basis. 

The  locomotive  must  be  considered  as  an  economic 
unit.  In  fact,  is  there  any  reason  why  each  locomotive 
shottld  not  be  treated  as  a  separate  unit  and  treated  as  a 


public  utilit;  corporation  would  treat  each  of  its  power 
plants?  The  original  cost  of  the  locomotivi  is  known, 
the  carrying  charges  are  capable  of  determination,  and 
the  yearly  cosl  of  operation  can  and  should  be  determined 
against  the  work  performed  in  the  way  that  good  busi- 
ness demand.-. 

The  writer  can  not  close  without  some  reference  to  th< 
type  oi  publicity  that  has  been  given  from  time  to  time 
to  some  of  the  various  proposed  substitutes  for  the  mod- 
ern steam  locomotive.  Railroad  men  can  not  afford  to 
deceive  themselves  regard  inn'  substitutes;  neither  should 
the  public  deceive  itself.  A  substitute  foi  the  steam  loco 
motive  of  the  past  is  demanded  not  only  by  the  exacting 
conditions  oi  the  present  hut  by  the  still  more  exacting 
conditions  inevitable  in  the  future.  The  natural,  sensible, 
and  logical  substitute  is  the  steam  locomotive  itself,  im- 
proved in  accordance  with  the  knowledge,  experience  and 
vision  that  is  now  available. 


The  Three-Cylinder  Locomotive 

By     Mr.    J.     G.    Blunt,    Mechanical    Engineer,    American    Locomotive    Company 


The  demand  for  a  greater  tractive  power,  without  in- 
creasing axle  loads,  has  been  a  problem  constantly  pre- 
sented to  the  locomotive  1  milder,  and  I  shall  endeavor,  in 
the  remark-  which  follow,  to  show  the  advantage-  ex- 
pected to  meet  this  requirement  by  the  use  of  the  3-cylin- 
der principles  in  locomotive  construction  versus  the  2- 
cylinder  locomotive,  each  using  single  expansion  steam. 
The  3-cylinder  principle  is  by  no  means  new,  it  having 
been  employed  to  a  considerable  extent  in  England,  Ger- 
many. Sweden  and  other  European  countries,  where  it  is 
now  operating  successfully.  In  the  United  States,  a  few 
locomotives  have  been  built  in  the  past  using  the  3-cylin- 
der principle,  but  in  nearly  every  case  abandoned. 

Starting  heavy  trains,  ascending  grades,  as  well  as  in 
the  maintenance  of  maximum  speeds,  the  locomotive  is 
required  to  exert  its  maximum  effort  and  this  effort  is 
obtained  when  the  tractive  power  line  fluctuates  a  mini- 
mum amount  above  and  below  the  normal  (or  straight  I 
tractive  power  line.  This  normal  line  is  approached  in 
direct  proportion  to  the  number  of  cylinder  impulses  per 
revolution  of  the  driving  wheel. 

It  is  well  known  that  car  and  locomotive  journals  at 
rest  are  more  difficult  to  start  than  to  keep  in  motion. 
A  3-cylinder  locomotive,  with  greater  ability  to  start  a 
train  from  rest,  and  by  reason  of  its  similar  ability  after 
starting,  enables  the  engineer  to  throw  the  engine  after 
starting  quickly  into  a  shorter  cutoff  position  than  with 
the  2-cylinder  locomotive.  Therefore,  the  3-cylinder  lo- 
comotive delivers  its  tractive  power  with  steam  used  more 
expansively  than  in  the  case  of  the  2-cylinder  locomotive, 
resulting  in  a  more  economical  use  of  steam  and  a  corre- 
spondingly less  fuel  consumption.  We  have,  therefore, 
the  means  for  obtaining  in  a  steam  locomotive  the  great- 
est tractive  power  for  the  least  weight  and  accompanied 
by  an  unmistakable  fuel  economy. 

The  3-cylinder  locomotive  being  more  economical  in 
the  use  of  steam  and  fuel,  there  follows  a  lesser  boiler 
requirement,  this  condition  being  further  improved  by  the 
more  even  draft  on  the  fire  resulting  from  the  three  ex- 
hausts per  revolution  of  the  driving  wheel,  which  in  turn 
permits  the  use  of  a  relatively  larger  exhaust  tip,  with 
less  back  pressure. 

The  reasoning  follows  that  the  total  weights  of  the  3- 
cvlinder  locomotive  may  be  kept  very  closely  within  those 
of  the  2-cylinder  engine  having  equal  axle  loads,  and  still 
deliver  a  marked  increase  in  tractive  power. 


Each  of  the  three  cylinders  is  smaller  than  either  of 
those  in  a  2-cylinder  locomotive  and  the  reciprocating 
weights  being  balanced  independently  (the  middle  balance 
being  applied  to  the  crank  axle  discs  and  for  each  outside 
cylinder  in  the  driving  wheel ) ,  produces  a  less  dynamic 
effect  on  the  track  of  approximately  30  per  cent,  so  that 
in  a  2-cylinder  locomotive,  while  the  dynamic  effect  may 
produce  a  maximum  of  50  per  cent  over  the  static  load 
at  wheel  speed  (this  speed  being  the  equivalent  in  miles 
per  hour  of  the  number  of  inches  diameter  of  the  driving 
wheel),  there  would  be  only  35  per  cent  in  the  case  of  the 
3-cylinder  locomotive. 

A  locomotive  of  the  3-c\dinder  type,  reconstructed  from 
a  2-cylinder  locomotive  by  the  American  Locomotive  Com- 
pany, and  operating  over  a  period  of  nearly  two  years, 
has  shown  a  hauling  capacity  50  per  cent  in  excess  of  its 
performance  prior  to  reconstruction,  at  the  same  time 
showing  a  fuel  economy  of  from  10  per  cent  to  16  per 
cent. 

It  follows  further  that  the  3-cylinder  locomotive,  by 
virtue  of  its  lighter  reciprocating  parts  and  correspond- 
ingly less  dynamic  effect,  should  run  faster.  Confirming 
this  assumption,  a  run  was  recently  made  with  a  3-cylin- 
der engine  manufactured  by  the  American  Locomotive 
Company  at  approximately  12  per  cent  above  wheel  speed, 
showing  remarkable  absence  of  vibration  or  nosing  ef- 
fects, this  absence  of  vibration  and  nosing  effect  resulting 
from  the  combination  of  the  3-cylinder  principle  with  ac- 
curate leading  and  trailing  truck  resistances. 

The  above  reasoning  offers  a  solution  for  a  larger  steam 
locomotive  unit  without  enlarging  or  increasing  the  right 
ot  way.  bridges  or  other  structures,  thereby  providing 
means  for  moving  a  greater  tonnage  over  an  existing  line, 
or  moving  the  same  tonnage  over  a  line  with  a  less  num- 
ber of  locomotives. 

I  have  previously  stated  that  a  few  3-cylinder  locomo- 
tives were  built  in  this  country  and  later  abandoned.  Many 
have  felt,  and  not  without  apparent  reason,  that  the  3- 
cylinder  principle  has  been  tried  out  time  and  again  and 
proved  a  failure,  therefore  it  would  be  useless  to  bring 
up  the  question  again.  I  wish,  in  view  of  this  apparently 
logical  conclusion,  to  say  that  the  abandonment  of  the 
valuable  features  which  a  3  cylinder  locomotive  offers,  is 
undoubtedly  due  to  deficient  and  unreliable  construction  of 
those  parts  strictly  involved  in  the  3-cylinder  application. 
If  the  3-cvlinder  locomotive  is  to  be  a  success,  we  must. 


202 


RAILWAY    AND     LOCOMOTIVE    ENGINEERING 


July,   1924 


of  course,  see  that  these  features  are  at  least  as  reliable 
and  as  easily  maintained  as  similar  parts  in  the  2-cvlinder 
locomotive ;  in  other  words,  the  great  possibilities  and  util- 


Full    Line,   Three   Cylinder   Locomotive.     Dotted    Line,  Two  Cylinder 

Locomotive.      Full    Horizontal    Line,    Mean    Tractive    Power, 

Three   Cylinder   Locomotive.      Dotted   Horizontal    Line, 

Mean    Tractive    Power,    Two    Cylinder    Locomotive. 

ity  of  the  3-cylinder  locomotive  have  heretofore  been 
given  up,  duo  to  failure  in  mastering  the  details  of  con- 
struction.    While  these  failures  have  attended  past  trials 


of  the  3-cylinder  principle,  indications  are  that  the  3-cvl- 
inder  locomotive  has  the  constructive  features  well  in 
'land  bidding  fair  to  fill  a  much  needed  place  in  railroad 
transportation. 

It  is  said  we  have  been  working  for  years  to  get  all 
working  parts  outside  where  they  can  be  easily  gotten  at 
and  now  the  3-cylinder  locomotive  is  proposed,  bringing 
the  old  troubles  back.  All  I  can  say  is,  when  the  \Val- 
schaert  and  other  outside  valve  gears  superseded  the  old 
Stevenson  motion,  no  increase  in  tractive  power  and  none 
of  the  advantages  above  outlined  were  offered.  With  this 
third  cylinder  added,  we  offer  increased  power,  speed  and 
economy  to  offset  the  parts  added  by  the  third  cylinder, 
and  I  feel  sure  that  mature  reflection  will  throw  the  bal- 
ance infinitely  in  favor  of  the  3-cylinder  principle. 

There  is  a  real  problem  before  us  of  the  increased 
weight  of  parts,  whether  caused  by  the  addition  of  de- 
vices to  effect  economies,  those  to  meet  other  increasing 
demands,  or  increasing  the  weight  of  parts  under  stress 
for  security  against  failure.  These,  as  you  are  aware, 
have  practically  reached  the  limit  and  employing  the  3- 
cylinder  principle  seems  to  be  a  very  practical  way  to  meet 
these  demands. 


Autogenous  Welding 


An  article  was  published  in  Railway  and  Locomotive 
Engineering  for  January,  1924,  descriptive  of  certain 
tests  that  had  been  made  as  to  the  effect  of  autogenous 
welding  in  the  building  up  of  the  flanges  of  steel  tires. 
The  result  of  this  investigation  tended  to  shew  that  the 
practice  is  net  a  safe  one  to  follow. 

The  committee  on  autogenous  welding  that  made  its 
report  in  June  conducted  its  investigation  on  the  steel  of 
axles  and  wheels  that  would  fall  under  the  classification 
of  medium  high  carbon  steel. 

It  was  found  that  in  building  up  tires  as  represented 
by  Plate  A,  there  was  a  difference  in  the  physical  proper- 
ties as  represented  by  the  various  zones  of  welding  metal. 

The  hardest  zone  being  produced  under  application  of 
the  filler  metal  while  the  base  material  was  relatively  cold, 
acting  thereby  as  a  more  severe  quenching  medium  against 
the  zone  heated  by  the  arc  of  welding  than  in  such  cases 
where  the  tire  had  been  to  some  extent  preheated  by  the 
previous  heat  of  welding.  In  this  case  the  maximum  in- 
crease in  hardness  and  strength  of  the  base  material  due 
lo  the  transformation  of  the  structure  by  the  welding- 
was  approximately  40  per  cent,  and  the  hardness  of  the 
applied  low  carbon  metal  was  approximately  55  per  cent  of 
the  original  hardness  of  the  tire  material. 

The  structural  transformation  of  tires  by  gas  welding, 
Plate  B,  showed,  in  this  case,  a  reversed  condition,  inas- 
much as  the  heat  imparted  to  the  base  material  has  a 
slower  penetration  than  the  electric  arc  and  instead  of  in- 
creasing the  hardness  and  strength  in  the  transformed 
zones,  the  physical  properties  were  lowered  as  a  result 
of  annealing  by  the  slow  application  of  the  heat. 

The  two  light  shaded  semicircles  in  this  etching,  repre- 
sent a  first  and  second  heat  made  during  the  application 
of  the  filler  metal,  the  maximum  decrease  in  the  physical 
properties  of  the  base  material  in  this  case  amounting  to 
approximately  24  per  cent.  The  hardness  of  the  filler 
metal  itself  is  approximately  the  same  for  the  Gas  and 
the  Electric  welds,  but  the  gas  weld  shows  distinct  decar- 
burized  zones  forming  the  junction  between  the  applied 
filler  metal  and  the  base  material. 

Rolled  Steel  Wlicels.  Similar  conditions  as  found  in 
tire  steel  exist  for  rolled  steel  wheels  as  shown  by  Plate 
C,  representing  a  weld  made  by  the  gas  method.    The  top 


view  of  this  plate  shows  the  condition  of  the  steel  after 
welding  not  followed  by  annealing,  the  lower  view  repre- 
senting the  same  weld  after  annealing. 

A  typical  service  failure  of  a  tire  due  to  local  heating 
produced  by  welding,  is  that  of  a  tire  which  was  applied 
without  shims  and  was  practically  new  at  the  time  of  fail- 
ure, which  occurred  with  four  detail  fractures  starting 
from  the  retaining  shoulder.     It  developed  that  through 
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Plate    A — Transverse    Section    Through    Locomotive    Tire,    Welding 
of    Flat    Spots    by    Electric    Process 

some  error  on  the  part  of  the  shops,  the  retaining  shoulder 
had  been  turned  off,  and  in  order  to  save  the  tire,  four 
short  sections  of  retaining  shoulder  at  quadrant  locations, 
were  built  up  by  means  of  the  electric  welding  process. 
The  tire  was  not  annealed  subsequent  to  welding.  The 
four  (4)  fractures,  all  developing  from  the  built  up  sec- 
tions, afford  positive  evidence  that  the  high  internal 
stresses  produced  by  the  welding  were  the  direct  cause 
of  the  failure. 

In  accordance  with  this  investigation  welding  of  steel 
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and  steel  tired  wheels  will  invariably  eause  a  distinct  local 
change  in  structure  with  resultant  internal  stresses,  unless 
the  material  is  properly  preheated  and  annealed  after  weld- 
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Plate    B — Transverse    Section    Through    Locomotive    Tire,    Welding 
ofFlat  Spots  by  Gas  Process 

ing.  It  has  to  be  further  considered  that  the  applied  filler 
metal,  either  carbon  or  alloy  steel  has,  in  most  cases,  dif- 
ferent hardness  and  physical  characteristics  than  the  baseil 
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Plate    C — Transverse    Section    Through    the    Rim    of    a    Rolled    Steel 

Wheel  With   Flat  Spots  Welded   by  the  Gas   Method.     Top, 

Before    Annealing;     Bottom,    After    Annealing 

material ;  moreover,  with  the  gas  welding  process  a  pro- 
nounced decarburized  area  is  formed  between  the  base 
material  and  the  filler  metal  and  for  this  type  of  welding 
it  is  very  probable  that  the  filled   in  areas   will   readily 


slouch  (jut  by  parting  along  the  decarburized  zone. 
Against  this  the  electric  weld  has  the  pronounced  disad- 
vantage that  unless  a  rather  deep  penetration  of  the  heat 
is  obtained,  with  consequent  increase  of  internal  stresses, 
the  filler  metal  will  not  adhere  properly.  There  is  no 
doubt  that  if  welding  of  this  kind  would  be  permitted, 
rulings  as  to  proper  preheating  and  annealing,  would  in 
a  large  number  of  cases  be  disregarded,  and  wheels  and 
tires  in  a  state  of  high  internal  stresses  would  be  placed 
in  service,  with  the  result  that  failures  directly  due  to  the 
welding  would  occur. 

A  similar  condition  of  structural  transformation  due  to 
the  welding  heat  exists  (in  axles  where  the  carbon  ranges 
above  0.30  per  cent. 

The  transformation  in  structure  with  corresponding  in- 
ternal stresses  at  points  in  an  axle  where  bending  stresses 
of  any  magnitude  occur,  will  readily  permit  development 
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Plate    G — Service    Failure    or    Railroad     Motor    Car    Axle    Through 

Inside    Fillet    of    Journal,    Built    Up    by    the    Electric 

Welding    Method 

of  detail  fractures,  and  welds  can,  therefore,  not  be  per- 
mitted on  any  part  of  the  axle,  with  exception  of  the  build- 
ing up  of  end  collars  where  practically  no  bending  stresses 
exist.  Such  welding  may  be  done  without  preheating  or 
annealing  by  the  electric  welding  method.  The  gas  meth- 
od is  not  recommended  unless  it  is  controlled  so  as  to 
avoid  the  possibility  of  excessive  heating  during  welding; 
which  may,  if  not  properly  controlled,  cause  the  transfor- 
mation of  the  structure  at  the  point  where  bending  stresses 
occur. 

Plate  G  represents  the  service  failure  of  a  railroad 
motor  car  axle  on  which  the  inner  fillet  of  the  journal 
bearing  had  been  rebuilt  by  the  electric  process.  The  frac- 
tured face  showed  a  distinct  progressive  failure  starting 
from  the  zone  of  applied  filler  metal.  The  longitudinal 
etching  shows  the  pronounced  structure  transformed 
which  caused  internal  stresses,  evidently,  the  direct  cause 
of  development  of  rupture.  The  pronounced  structural 
transformation  indicates  that  the  axle  was  not  preheated 
or  annealed  after  welding. 
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Couplers:  Numerous  experiments  were  made  to  de- 
termine the  physical  characteristics  of  welded  cast  steel 
on  rectangular  specimens  approximately  %  mch  m  thick- 
ness. All  specimens  were  annealed  and  the  reinforcement 
removed  prior  to  testing.  The  following  average  results 
represent  the  physical  properties  of  welds  on  which,  upon 
examination  of  the  tensile  fracture,  the  welding  was  con- 
sidered as  a  good  mechanical  job. 

Lb.  per  Square  Inch 
Yield  Point — Ult.  Strength      Elongation  in  2" 
f ^ ^     Across  WeM — % 

Electric  Weldiny  Method.     32,500  47,000  5 

Gas  Welding...": 34,000  52,000  12 

Original   Material 35,000  70,000  27 

The  quality  of  the  gas  welds  could  still  further  be  im- 
proved by  the  use  of  alloy  welding  wire,  such  as  nickel 
steel.  However,  in  all  cases,  although  the  welds  were 
made  by  experienced  operators,  the  physical  properties 
obtained  were  of  wide  variation,  which  necessitates  a  mar- 
gin of  safety,  which  can  only  he  obtained  by  proper  rein- 
forcing of  the  weld.  Inasmuch  as  such  reinforcement  on 
coupler  parts  would  interfere  with  the  proper  operation, 
the  ruling  that  welding  of  coupler  bodies,  etc.,  be  pro- 
hibited should  be  sustained. 

Low  Carbon  Steel:  On  low  carbon  steel  the  transfor- 
mation of  structure  due  to  the  welding  heat  is  not  very 
severe.  The  general  rule,  however,  applies  that  on  ac- 
count of  the  more  gradual  applied  heat  by  the  gas  weld- 
ing method,  the  transformation  in  structure  is  less  abrupt 
and  the  internal  stresses  imparted  to  the  material  are, 
therefore,  not  as  severe  as  those  ohtained  by  the  electric 
welding  method.  Moreover  the  fusion  obtained  by  the 
gas  welding  method  is  better  and  the  filler  metal  shows 
less  --lag  and  oxide  inclusion  than  the  filler  metal  applied 
by  the  electric  welding  process. 

Wrought  Iron:  On  wrought  iron,  on  account  of  the 
negligible  carbon  content,  no  local  change  of  the  parent 
metal  can  lie  noticed,  and  annealing  after  welding  is  not 
necessary. 

Cast  Iron  :  All  cast  iron  parts,  except  cast  iron  wheels, 
may  be  welded.  The  gas  welding  method  should  be 
used  wherever  possible.  One  hundred  per  cent  welds. 
without  reinforcement,  can  be  readily  ohtained  by  proper 
preheating  and  cooling  of  the  material,  using  cast  iron 
welding  sticks. 

Cast  Iron  Wheels:  Welding  of  flat  spots  on  cast  iron 
wheels  produces  a  similar  condition  as  is  found  on  welded 
wrought  steel  wheels  and  tires.  The  welding  heat  causes 
a  distinct  change  in  structure  oi  the  material  adjacent  to 
the  weld.  Moreover,  such  welding,  on  account  of  the 
relatively  high  internal  stresses,  which  exist  in  all  chilled 
cast  iron  wheels,  could  only  be  done  by  careful  preheating 
of  the  wheel  followed  by  uniform  cooling,  inasmuch  as 
any  locally  applied  heat  would  readily  cause  cracks 
through  the  chilled  area  similar  to  the  cracks  produced  by 
excessive  hrake-shoe  action,  or  even  entire  rupture  of  the 
wheel.  The  filler  material  itself  would  be  very  much 
softer  than  the  chilled  portion  of  the  wheel,  and  a  filled  in 
area  would  offer  very  little  resistance  to  wear.  It  is  very 
doubtful  that  cast  iron  wheels  would  be  properly  pre- 
heated and  cooled  when  welded,  which  would  cause 
wheels  in  a  state  of  highly  unhalanced  stresses,  to  be 
placed  in  service.  We.  therefore,  recommend  that  any 
welding  on  cast  iron  wheels  be  prohibited. 

X  on-ferrous  Metal:  Xon-ferrous  metals  may  lie 
welded  by  either  the  gas  or  electric  welding  method,  but 
as  a  rule  the  gas  welding  method  is  preferahle. 

Torek  Cutting:  Torch  cutting  has  a  similar  effect  on 
the  material  as  gas  or  electric  welding.  On  low  carbon 
steels,  approximately  0.25  per  cent  carbon  maximum,  the 
transformation  is  relatively  small  and  can  be  disregarded. 


On  steels  above  0.25  per  cent  carbon,  however,  this  meth- 
od of  cutting  should  only  he  used  when  the  transformed 
zone,  which  increases  in  depth  with  the  increase  in  thick- 
ness of  material,  can  be  either  removed  by  machining,  or 
is  reduced  by  annealing  subsequent  to  cutting. 

In  general,  it  may  lie  stated  that  welding  or  heat  cutting 
will  impart  interna!  stresses  to  the  base  material  which  are 
in  approximate  direct  ratio  to  the  carbon  content  and  in 
inverse  ratio  to  the  original  temperature  of  the  base  ma- 
terial. These  stresses  are  produced  by  the  local  trans- 
formation of  structure,  which  is  caused  by  heating  the 
surface  metal  to  a  temperature  above  the  recalescence 
point  and  the  underlying  cold  base  metal  acting  as  a 
quenching  medium. 

The  committee,  therefore,  recommended  that  in  addi- 
tion to  the  prohibitions  already  in  force  the  welding  of 
cracks  or  fractures  will  not  be  permitted  on  air  reservoirs 
— main,  brake  levers,  crank  pins,  draw  bars  and  safety 
bars,  grab  irons,  rods — main,  side,  piston,  valve  and  all 
forgings  in  rod  shape,  constituting  valve  motion  work  ; 
steps  or  step  straps,  of  wrought  iron  or  wrought  steel. 

The  Committee  then  gave  a  list  of  the  places  where 
welding  was  permissible,  including  the  boiler.  But  here 
we  find  very  strict  limitations  imposed,  and  it  is  prohibited 
in  the  crown-sheet  or  the  side  sheets  within  12  in.  of  the 
crown. 


Brakes  and  Brake  Equipment 

Owing  to  the  high  coefficient  of  friction  developed  by 
sume  hrakeshoes  at  Purdue  University,  during  the  past 
year,  the  question  has  arisen  as  to  whether  the  maximum 
is  well  as  the  minimum  should  not  he  provided  for  in  the 
specifications. 

The  report  then  calls  attention  to  the  desirability  of  pav- 
ing mure  attention  to  brake  beam  hangers  and  the  method 
of  attaching  them  to  the  trucks.  It  points  out  that  no 
satisfactory  12-in.  brake  cylinder  equipment  for  6-wheeled 
freight  trucks  has  yet  been  designed  and  closes  with  a 
recommendation  that  a  force  of  125  lbs.  applied  at  the 
rim  of  the  brake  wheel  or  3  in.  from  outer  end  of  hand 
brake  ratchet  lever  will  develop  an  equivalent  load  "W" 
at  the  brake  cylinder  piston  of  not  less  than  2,500  lb.  and 
3,950  Hi.,  respectively,  for  cars  having  8-in.  and  10-in. 
cylinders. 


Tractive     Power     for     Mallet     Locomotives, 
Locomotive  Design  and  Construction 

The  feature  of  this  report  lays  not  in  the  report  itself, 
but  in  Exhibit  A  attached  thereto,  which  gave  the  formu- 
la that  have  been  developed  for  the  calculation  of  the 
tractive  power  of  Mallet  locomotives.  This  exhibit  states 
that  the  formula  now  in  general  use  for  the  simple  loco- 
motive gives  only  an  approximation  of  the  actual  tractive 
power  of  such  a  locomotive,  because  simple  locomotives 
vary  in  maximum  cut-off,  back  pressure,  internal  fric- 
tion, etc.  For  the  same  reasons,  any  formula  adopted  for 
determining  the  tractive  power  of  Mallet  locomotives  will 
give  only  an  approximation  of  the  actual  tractive  power. 
However,  the  same  reasons  that  justify  the  adoption  of 
a  universal  formula  for  the  tractive  power  of  the  simple 
locomotive,  also  justify  the  adoption  of  a  universal  for- 
mula for  the  tractive  power  of  the  Mallet  locomotive. 

There  are  two  general  types  of  Mallet  locomotives : 

1st,  the  four  cvlinder  simple, 
2nd,  the  four  cvlinder  compound. 
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The  Following  symbols  apply  to  all  formulae  given: 
C  :     Diametei    of   high   pressure   or   simple  cylinder   in 
inches 


Tractive 
Power 

Simple 

or 

Compound 

Approxi- 
mate 
Maxi- 
mum 
Cut-Off 
Percent 

Cylinder 
Ratio 

Authority 

I 

T  _    1.7  PC-'S 
D 

Simple 

90 

II 

T  _    1.5  P  C»  S 
D 

Simple 

50 

III 

T         1.7Pc2S 

Compound 

90 

All 

A.  R.  A 

(c':-)» 

IV 

T         1-5  P  c"  S 

Compound 

50 

All 

(£+«)» 

V 

1.2  PC'S 
T=            D 

Compound 

90 

2.35- 

2.40 

Baldwin 
Loco.  Works 

VI 

1.7  P  c2  S 
(R  +  1)  D 

Compound 

90 

All 

Baldwin 
Loco.  Works 

VII 

K  P  c2  S 

T=            D 

Compound 

90 

(*) 

American 
Loco.  Co. 

VIII 

1.6  P  c2  S 
(R  +  1)  D 

Compound 

90 

All 

G.  R.  Hender- 
son Loco. 
Operation 

IX 

1.7  P  C2  S 
T=           D 

Simple 

90 

X 

1.5  PC'S 
T=             D 

Simple 

50 

XI 

1.7  P  c2  S 

Compound 

90 

All 

Interstate 

(£+')» 

Commission 
(**) 

XII 

1.5  Pc2  S 

Compound 

50 

All 

(|+1)D 

Exhibit    A — Formulae    Developed    for    the    Calculation    of    Tractive 
Power  of   Mallet   Locomotives 

c    =  Diameter  of  low  pressure  cylinder  in  inches. 

S  =  Stroke  in  inches. 

P  =  Boiler  pressure  in  pounds  per  square  inch 

D  ="-  Diameter  of  driving  wheels  in  inches. 

H  =  Mean  effective  pressure  of  high  pressure  or  simple 

cylinder  in  pounds  per  square  inch. 
E  =  Mean  effective  pressure  of  low  pressure  cylinder  in 

pounds  per  square  inch. 


R  =  Ratio  of  cylinder  volumes  =  — 

C2 

M  =  Constant  =  .85  for  90  per  cent  cut-off  locomotives. 

=  .75  for  50  per  cent  cut-off  locomotives 

with    .75    per    cent    cut-off    auxiliary 

ports. 

Q=  PM         total  mean  effective  pressure  in  cylinders  in 

pounds  per  square  inch. 
I      =  tractive  power  in  pounds'. 

Of  the  values  of  "M"  given  above,  the  first  has  been 
generalh,  adopted  For  simple  locomotives  having  approxi- 
mately 90  per  cent  cut-off.  The  second  value,  that  for 
locomotives  having  approximately  50  per  cent  cut-off, 
is  taken  from  results  obtained  from  the  Pennsylvania 
class  lis  (2-10-0)  locomotives.  In  these  locomotives,  each 
|>i\ton  valve  bushing  has  an  auxiliary  steam  port  %  in. 
long  by  I'm  in.  wide  and  having  '4  in.  steam  lap.  These 
auxiliary  ports  or  some  similar  devices  are  necessary  for 
the  successful  operation  of  the  50  per  cent  cut-off  locomo- 
tive. The  constant  .75  is  recommended  for  all  loco- 
motives having  approximately  50  per  cent  cut-off  and 
means  for  supplying  auxiliary  steam  to  a  cut-off  of  at 
least  .75  per  cent. 

The  four  cylinder  simple  Mallet  is  essentially  nothing 
more  than   two   simple  locomotives  with  but  one  boiler. 
Therefore,  the  tractive  power  of  this  type  of  locomotive 
is  double  that  of  the  simple  locomotive,  or 
2  M  P  C2  S 


D 


which  becomes- 


1.7  PCS 


T  = 


D 


1.5  PCS 


T=- 


D 


for    90    per    cent 

maximum    cut-off 
locomotives,  and 

for    50    per    cent 
maximum    cut-off 
locomotives. 
The  four  cylinder  compound  is  usually  equipped  with 
a  device  by  means  of  which  the  locomotive  can  be  oper- 
ated as  a  simple  locomotive  at  certain  times.     Under  this 
condition  the  tractive  power  of  the  locomotive  would  be 
(H  C  +  Er)  S 

T  = 

D 
In  a  properly  designed  compound  locomotive,  it  is  the 
intent  that  the  piston  pressures  will  be  equal.  If  they 
are  not  equal,  one  pair  of  cylinders  will  do  more  work 
than  the  other  pair  which  would  not  be  economical. 
Therefore,  we  may  assume  that  the  mean  effective  pres- 
sures vary  inversely  as  the  squares  of  the  cylinder  dia- 
meters, or 

H       c2 

_  =  -  =  R  (1) 

E       C2 
Now  the  sum  of  the  mean  effective  pressures  of  the 
high  and  low  pressure  cylinders  will  be  equal  to  the  total 
mean  effective  pressure  or 

H  +  E  =  Q  (2) 

Substituting  value  of  H  from  formula   (2)  in  formula 
(  1  ) ,  we  have 
Q  — E 

=R  (3) 

E 
From  which 


O 


R+  1 


(4) 
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The  tractive  power  of  the  low  pressure  cylinder  is 
E  c-  S 

T= (5) 

D 
Substituting  value  of  E  from  formula  (4)   in  formula 
(5),  he  have 

Oc2S 

T  = (6) 

(R+   1)D 

Since  we  have  assumed  equal  power  for  the  high  and 
low  pressure  cylinders,  the  tractive  power  of  both  pairs 
of  cvlinders  is  double  that  of  the  low  pressure  cylinder,  or 
2Qc2S 

T  = which  becomes:  (7) 

(R+  1)D 
17  P  c-  S 
T  =  for  locomotives  with  approx- 

imately 90  per  cent  maxi- 


1.5   P  c-  S 


D       mum  cut-oft,  and 


e+o 


—  for  locomotives  with  approx- 
mately  50  per  cent  maxi- 
D       mum  cut-oft. 


For  comparison,  the  above  formulae  are  given  in  the 
following  table,  all  formulae  given  being  for  four-cylinder 
locomotives. 

TABLE   Xo.   1— COXSTAXTS  ("K") 


Per  Cent 

Cut-off 

H.  P. 

Cylinder 

Ratio  of  L.  P.  to  H.  P.  Cylinder  Volume 

2.2 

2.3 

2.4 

2.5 

2.6 

2.7 

2  S 

90 

.571 
.  565 
.559 
552 
.546 
.540 
.534 
.529 
.  524 
.520 
.515 

.557 
550 
.543 
.537 
.531 
.526 
.520 
.  515 
.510 
.505 
500 

.542 
.536 
.529 
.523 
.517 
."511 
.506 
.500 
.496 
.490 
.486 

.528 
.521 
.515 
.509 
.502 
.497 
.491 
.486 

513 

89.. . 

88 

.  573 
.567 
.560 
.555 
.550 
.544 
.541 
.534 
531 

500- 

87 

494 

S6 

S5 

84 

S3 

82 

.575 
.570 
.564 

.559 
.553 
.548 
.543 

4  S9 
.483 

SI 

SO 

(*)   See  table   1    for   value   of    K. 

(**)  See  page  404  of  1.   C.  C.   Annual  Report.      Formula:  adopted  in   1923 

Electric    Rolling   Stock 

In  making  this  report  it  is  not  the  intention  of  your 
committee  to  enthusiastically  urge  hasty  and  rapid  evolu- 
tion from  steam  to  electricity  nor  on  the  other  hand,  to 
unduly  retard  such  development,  but  rather  by  impartial 
and  judicious  statements  of  facts  and  principles  to  fore- 
arm and  prepare  the  profession  for  unbiased  study  and 
judgment  of  future  problems. 

That  there  are  just  grounds  for  hesitancy  in  substitut- 
ing electric  traction  for  steam  on  existing  lines,  even  in 
the  face  of  certain  economies,  cannot  be  denied  by  men 
well  versed  in  such  work.  In  the  first  place,  electrifica- 
tion is  very  expensive.  It  involves  a  tremendous  increase 
in  the  investment  per  mile,  with  the  consequent  difficulties, 
not  only  of  meeting  the  additional  interest  and  other  fixed 
charges,  but  of  financing  ths  capital  necessary.  The  art 
of  estimating,  in  advance,  the  cost  of  new  construction,  no 
matter  if  practiced  by  the  most  competent  engineers,  has 
not   reached   perfection,  therefore,  where  such  large  ex- 


penditures as  those  necessitated  by  electrification  are  con- 
templated, there  is  always  the  possibility  that  unforeseen 
contingent  expenses  may  cause  the  estimated  figure  to  be 
considerably  exceeded.  Changes  in  operating  methods  are 
often  difficult  and  electrification  immediately  requires 
changes.  In  addition  to  educating  enginemen  to  their 
new  duties,  a  number  of  new  men  and  crafts  must  be 
taken  into  the  ranks.  Transmission  lines  may  overlap 
onto  adjoining  divisions  confusing  the  duties  of  division 
superintendents.  Signal  systems  have  to  be  revamped. 
These  and  other  features  tend  to  disturb  the  existing 
order  of  things,  and  are  conducive  to  caution  and  reserve. 

There  are  a  great  many  basic  questions  to  be  considered 
and  answered  before  it  can  be  determined  whether  or  not 
electrification  is  the  solution  to  a  certain  difficulty.  Gen- 
erally speaking,  it  may  be  said  that  electrification  is 
prompted  as  a  means  of  overcoming  present  or  prospec- 
tive obstacles  and  that  economies  in  operation  which  ob- 
tain are  of  secondary  consideration. 

Viewing  the  subject  broadly,  it  would  seem  that  electri- 
fication of  existing  steam  lines  was  not  justified  until  after 
earnest  effort  had  been  made  to  overcome  the  situation 
at  hand  by  applying  all  the  refinements  available  in  steam 
transportation.  Of  course,  the  cost  of  making  such  re- 
finements and  the  improvements  to  be  obtained  should  be 
carefully  considered  and  compared  with  the  cost  and  ad- 
vantages that  would  arise  from  electrification.  Competi- 
tion may  prove  to  be  a  deciding  factor  or  public  sentiment 
may  force  an  issue  otherwise  unnecessary.  Impairment 
to  health  from  a  smoke  nuisance  while  in  a  way  inconse- 
quential to  railway  operation  appears  large  in  the  eyes  of 
the  public  and  the  demand  for  electrification,  therefore, 
to  them  does  not  appear  unreasonable. 

Wholesale  electrification  is  not  desirable  and  it  is  for- 
tunate to  the  railroads  and  to  the  profession  that  the  de- 
velopment has  been  slow.  It  is  not  yet  propitious  to  sug- 
gest standardization.  It  would  certainly  be  unreasonable 
tn  urge  the  discarding  of  direct  current  for  alternating  or 
vice  versa  when  a  standard  voltage  for  either  has  not  as 
vet  been  selected.  The  cost  is  too  great  to  countenance  a 
complete  revolution. 

It  is  furthei  necessary  to  develop  the  personal  element, 
for  even  though  it  be  true  that  steam  enginemen  can 
quickly  learn  to  operate  an  electric  locomotive  and  many 
other  occupations  also  change  as  easily,  yet,  it  must  be 
remembered  that  certain  additional  occupations  will  be 
introduced  and,  above  all,  that  supervisors  and  executives 
must  be  trained  and  educated  to  the  new  order  of  things, 
if  the  full  benefits  from  electrification  are  to  be  realized. 

Economical  operation  with  electric  power  depends 
greatly  up3ii  the  load  factor  and  this  element  of  operation 
is  beyond  the  control  of  the  motormen. 

The  report  then  goes  on  to  discuss  some  of  the  changes 
in  operation  that  have  been  brought  about  by  the  electri- 
fication of  portions  of  some  of  the  railroads  of  the  United 
States.  In  each  case  the  immediate  results  have  been  in- 
creased tonnage  per  train  and  increased  train  speed. 
These  two  things,  whether  brought  about  through  the  use 
of  more  powerful  steam  engines  or  with  electric  locomo- 
tives will  in  themselves  produce  certain  problems.  Com- 
munication between  head  and  rear  ends  of  trains  will  be 
more  difficult  and  the  slack  action  will  be  more  pro- 
nounced. As  a  matter  of  fact,  these  features  are  more 
easilv  overcome  in  the  case  of  electrification  than  under 
steam  operation  because  electric  locomotives  produce  a 
more  uniform  rate  of  speed  and  are  subject  to  closer 
control. 

The  first  step  is  the  training  of  enginemen  for  the  oper- 
ation of  the  new  tvpe  of  motive  power.  This  is  not  a 
serious  task,  provided  it  is  undertaken  systematically  by 
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a  well  organized  group  of  instructors.  The  first  and  most 
important  thing  is  to  eliminate  all  thought  nf  mystery. 
The  usual  result  of  this  work  is  the  development  of  a 
set  of  instructions  for  enginemen,  far  in  advance  of  any 
previous  instructions  of  that  nature  for  the  operation  of 
trains,  as  former  practices  were  usually  the  outcome  of 
personal  experiences  and  not  as  a  general  thing  set  down 
in  printed  form. 

In  former  years,  when  operating  double-head  or  with 
pusher,  it  was  the  universal  practice  to  signal  by  means 
of  whistlt  hlasts.  hut  with  the  increase  of  train  lengths 
this  method  became  more  and  more  unsatisfactory.  In 
mountain  territory,  with  curves  and  tunnels  and  with  the 
long  trains  hauled  by  electric  power,  the  whistle  blast  is 
entirely  inadequate,  therefore  it  becomes  necessary  to  de- 
velop some  other  means  of  signaling.  The  method  now 
used  in  electrified  territories  of  signalling  with  slack  ac- 
tion  through  the  train,  while  not  altogether  peculiar  to 
electric  operation,  it  being  used  in  some  steam  operated 
territories  as  well,  is  much  preferable  to  the  former  prac- 
tice and  produces  a  much  smoother  train  operation. 

There  is  no  difficulty  involved  nor  is  there  a  serious 
burden  placed  on  the  operator  in  the  control  of  trains  on 
descending  grades  through  regenerative  braking,  in  fact, 
the  operator's  task  is  greatly  lessened  for  it  is  merely  a 
matter  of  proper  manipulation  of  his  control  and  he  is 
always  in  possession  of  an  additional  factor  of  safety 
fp  mi  the  air  brakes  with  a  fully  charged  train  line.  The 
only  existing  problem  is  that  of  impressing  upon  the 
motorman  the  necessity  for  the  same  care  to  insure  air 
brake  operation  as  with  steam  operation. 

In  regard  to  the  methods  adopted  in  the  practical  work- 
ings of  electrical  operation,  the  Chicago,  Milwaukee  &  St. 
Paul  uses  a  helper  engine  in  their  tonnage  trains  to  assist 
in  moving  up  the  heavy  mountain  grades  and  retains  it  in 
position  down  the  following  grade  to  assist  in  regenerative 
braking. 

In  the  operation  of  helpers,  the  helper  locomotive  is 
placed  in  the  center  of  the  train  to  as  nearly  as  possible 
equalize  the  tonnage.  This  practice  has  been  found  to  be 
desirable  to  eliminate  excessive  draw  bar  strain  and  to 
overcome  derailments  from  the  tendency  of  buckling  the 
train. 

The  handling  of  tonnage  trains  on  grades  and  curves 
with  locomotives  placed  at  head  and  middle  of  train  has 
been  satisfactorily  accomplished  by  readily  interpreted 
signals  transmitted  through  the  train.  When  starting  a 
train,  the  lead  locomotive  begins  to  pull  and  the  engine- 
men  of  the  second  locomotive,  when  he  perceives  the  slack 
going  out,  applies  power  to  his  locomotive,  thus  starting 
the  rear  half  of  the  train  and  accelerating  at  approximately 
the  same  rate  as  the  lead  locomotive.  If  the  electric 
pusher  were  to  push  the  train  up  onto  the  lead  locomotive 
and  hold  the  train  until  the  lead  locomotive  was  readv  to 
proceed,  as  is  customary  in  steam  operation,  the  electric 
equipment  on  the  helper  would  be  subject  to  an  unneces- 
sarily and  probably  injurious  overload. 

In  the  electrified  territories,  there  are  numerous  tunnels 
and  many  curves,  making  it  impractical  to  depend  upon 
hand  or  light  signals  entirely,  therefore  the  following 
method  was  devised  for  testing  brakes  at  the  summit  of 
grades  before  making  the  descent. 

When  approaching  the  summit  of  the  grade,  train  is 
permitted  to  stop  of  its  own  accord  and  the  engineer  on 
the  leading-  engine  makes  a  ten  to  twelve  pound  reduction 
of  brake  pipe  pressure ;  this  is  noted  by  the  trainman  in 
the  caboose  who  in  turn  increases  this  brake-pipe  reduc- 
tion by  gradually  opening  the  brake-pipe  valve  in  the  ca- 
boose until  a  full  service  application  is  made  or  a  total  of 
twenty  or  twenty-five  pounds.    This  gives  assurance  to  all 


concerned  that  the  brakes  may  be  applied  from  either  end 

oi  the  train  and  are  operative  throughout. 

The  most  necessary  task  in  successfully  operating 
freight  train-  is  the  control  of  the  train  slack  in  or  out 
slowly  and  without  severe  shock.  A  correct  understand- 
ing of  this  feature  of  handling  and  ability  to  control  ac- 
cordingly results  in  successful  operation. 

The  time  element  is  an  all  important  element,  and  the 
control  operations  should  not  be  hurried.  This  applies  in 
starting,  stopping  or  changing  from  motor  regeneration 
or  vice  versa.  To  successfully  stop  freight  trains,  there 
should  be  no  change  in  train  slack  during  stop  freight 
trains,  there  should  be  no  change  in  train  slack  during  the 
time  train  brakes  are  applied  as  the  slack  should  be  run 
in  before  the  train  brakes  are  applied  and  engineer's  brake 
valve  manipulated  in  a  manner  that  will  result  in  slack 
remaining  run  in  until  the  train  is  brought  to  a  stop. 

The  current  required  to  start  a  tonnage  train,  particu- 
larly on  heavy  grades,  is  high  and  the  train  should  be 
brought  up  to  speed  as  quickly  as  practicable  (within  15 
to  20  minutes),  in  order  to  prevent  damage  to  the  electri- 
cal apparatus,  especially  the  resistance  grids.  It  is  also 
more  economical  to  utilize  the  electrical  energy  for  ac- 
celerating the  train  to  the  free  running  speed  than  to  dis- 
sipate it  in  the  resistance  through  which  the  current  must 
pass  while  the  controller  is  on  the  intermediate  notches. 

When  starting  regenerative  braking  some  care  is  neces- 
sary on  the  part  of  the  engineman  to  avoid  severe  shock, 
due  to  train  slack.  The  most  practical  and  safe  method 
of  starting  regeneration,  is  to  make  a  train  brake  applica- 
tion and  while  this  is  effective  make  the  adjustment  of 
levers  so  that  regenerative  braking  will  start  slowly  to  be 
effective,  being  governed  by  the  speed  and  indication  on 
ammeters  as  to  the  proper  time  to  release  the  train  brakes. 
The  retaining  valves  then  gradually  leaking  off  their  hold- 
ing effect,  permits  regenerative  braking  to  be  gradually 
increased  to  full  effect  without  undue  shock  to  train  and 
without  causing  line  surges  in  trolley  voltage.  In  starting 
from  summit  of  grade,  at  slow  speed  and  before  regenera- 
tive braking  is  started,  a  train  brake  application  is  made 
to  determine  the  holding  power  of  the  brakes  while  actu- 
ally under  motion.  This  gives  those  in  charge  the  assur- 
ance of  ample  braking  power  for  a  possible  emergency. 

Overheated  and  cracked  wheels  are  almost  unknown 
in  our  electric  operated  territory,  trains  making  a  continu- 
ous and  unvarying  movement  from  summit  to  foot  of 
mountain  grades. 

In  the  event  the  regenerative  braking  features  should 
fail,  which  is  a  very  rare  occurrence,  trains  may  be  con- 
trolled by  air  brakes  in  the  usual  manner,  making  use  of 
all  retaining  valves,  and  practicing  the  "short  cycle" 
method  of  braking.  This  so-called  "short  cycle''  method, 
meaning  frequent  applications  and  releases  of  train 
brakes,  leaving  it  up  to  the  brake  cylinder  pressure  retained 
by  the  retaining  valves  to  control  the  speed  of  the  train 
for  a  greater  portion  of  the  time. 

In  starting  on  the  Norfolk  &  Western  it  is  customary 
for  the  lead  locomotive  to  drop  back  against  the  train, 
bunching  the  slack  against  the  pusher  locomotive.  As 
soon  as  this  bunching  of  slack  is  felt  at  the  pusher  loco- 
motive, the  engineman  on  the  pusher  begins  to  apply 
power,  steadily  increasing  it  until  he  has  maximum  ac- 
celerating current  on  the  motors.  The  engineman  on  the 
lead  locomotive,  to  whom  this  starting  impulse  is  readily 
felt,  reverses  his  locomotive  and  commences  to  pull.  The 
lead  locomotive  thus  takes  up  the  slack,  picking  up  the 
train,  car  by  car,  until  the  load  has  been  sufficiently  bal- 
anced between  the  lead  and  the  pusher  locomotive  to  ac- 
complish an  easy  moving  off  of  the  train. 

Approaching  a  stop  signal,  the  engineman  on  the  lead 
electric  locomotive  reduces  speed,  which  results  in  the  load 
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building  up  on  the  pusher  locomotive,  and  this  is  an  indi- 
cation to  the  engineman  on  the  pusher  that  the  engineman 
on  the  lead  locomotive  desires  to  stop  and  acts  accordingly, 
by  gradually  reducing  the  power  and  speed  developed  by 
the  pusher.  In  this  way  the  pusher  locomotive  keeps  the 
train  slack  bunched,  which  is  in  the  interest  of  making 
a  better  start. 

When  the  train  has  reached  the  summit  and  begins  to 
descend  the  grade,  the  load  on  the  lead  locomotive  gradu- 


ally decreases  as  the  train  passes  over  the  summit.  When 
approximately  half  of  the  train  is  over  the  summit  the 
speed  gradually  increases  until  it  reaches  about  15  miles 
per  houi ,  when  regeneration  comes  into  action.  The  un- 
coupling lever  between  the  caboose  and  the  pusher  loco- 
motive has  by  this  time  been  lifted  and  as  the  train  passes 
over  the  crest  of  the  grade  it  leaves  the  pusher.  The 
pusher  drops  back,  crosses  over  to  the  westbound  track 
and  returns  to  the  foot  of  the  grade. 


Track  Stresses 


By  C.  T.  Ripley,  Chief  M.  E.,  Atchison,  Topeka  &  Santa  Fe  Ry. 


In  an  individual  paper  on  this  subject  attention  was 
called  to  the  increase  of  rail  failures  that  had  started  with 
the  rollings  of  1915  and  stated  that  we  could  hardly  look 
for  a  decrease  before  those  of  1919.  Of  the  different 
tvpes  of  failures  many  are  undoubtedly  structural  or  mill 
defects,  the  reduction  of  the  stress  to  which  the  rail  is  put 
would  no  doubt  reduce  the  frequency  of  their  occurrence. 

The  first  recorded  attempts  to  measure  track  stresses 
in  this  country  were  made  by  Dr.  Dudley  of  the  New 
York  Central  Railroad,  who  devised  an  apparatus  for  this 
purpose. 

The  apparatus  used  is  called  a  stremmatograph.  This 
is  essentiallv  a  device  for  measuring  the  strain  (stretch 
or  shortening)  in  a  4-in.  length  of  the  base  of  the  rail. 

The  readings  thus  obtained  are  converted  into  terms 
of  stress  in  pounds  per  square  inch  by  the  use  of  a  con- 
stant, which  takes  mto  account  the  location  of  the  instru- 
ment with  reference  to  the  neutral  axis,  of  the  rail,  the 
modulus  of  elasticity  of  the  rail  steel,  using  30,000.000 
( assuming  that  the  steel  is  working  within  the  elastic  limit 
curve  where  the  stress  is  proportional  to  the  strain)  and 
the  gauge  length  4  in. 

Eight  instruments  are  ordinarily  used. 

It  has  been  found  that  different  types  of  locomotives 
and  different  designs  of  the  same  type,  exert  very  differ- 
ent stresses  on  the  rail;  also,  that  the  pivoting  action 
differs.  The  pivot  may  be  directly  under  wheels  in  one 
case  and  between  wheels  in  another,  and  the  maximum 
of  all  stresses  occur  at  the  pivot  point  on  the  inside  rail. 
It  is  al>o  pointed  out  that  the  surface  friction  between 
tire-  and  rail  may  produce  this  high  stress  and  it  is  not  neces- 
sarv  that  the  wheel  flange  be  in  contact  with  the  rail  head. 
In  fact  it  is  not  uncommon  for  this  surface  friction  to 
induce  an  inward  bending  moment  on  the  rail.  By  the 
same  analysis,  it  is  evident  that  the  rail  stresses  are  af- 
fected by  the  lateral  motion  between  box  and  wheel  hub, 
and  also  by  the  wheel  spacings  in  relation  to  each  other. 
If.  for  example,  in  rounding  a  curve  the  first  pair  of 
drivers  exerts  an  excessive  stress  in  the  high  rail  and  the 
second  pair  a  low  stress,  then  by  increasing  the  lateral  of 
the  first  pair  of  drivers  either  between  the  hub  and  box 
or  bv  decreasing  the  tire  spacing  on  the  wheel  centers, 
there  will  be  a  tendency  to  equalize  the  stresses,  permitting 
the  first  pair  of  drivers  to  take  less  and  the  second  pair 
more  of  the  turning  load.  But,  in  any  such  change  there 
are  so  many  variables  involved  that  an  intelligent  analysis 
is  difficult. 

\<  the  rigidity  of  the  frame  has  a  tendency  to  cause 
high  stresses  to  be  exerted  by  the  front  drivers  in  round- 
ing  curves,  or  actually  tends  to  straighten  out  curves, 
there  are,  of  course,  similarly  high  stresses  set  up  in  loco- 
motive frames.  The  trailer  may  also  exert  high  stresses 
partly  due  to  rigidity  and  partly  to  tin-  lung  space  between 
the  last  driver  and  the  trailer. 

In    order   to    demonstrate    just    what    results    could    lie 


secured  by  applying  the  above  theories,  several  heavy 
Santa  Fe  type  locomotives  were  tested  with  various  com- 
binations of  flanged  and  unflanged  tires.  It  was  proven 
that  the  best  arrangement  was  with  all  tires  flanged, 
making  the  third  and  fourth  drivers  divide  the  excess 
strains  in  the  low  rail.  The  equalization  was  also  changed 
so  as  to  concentrate  the  load  on  the  main  drivers  in  an 
attempt  to  reduce  the  stresses  under  the  front  and  rear 
drivers.     Figs  1  and  2  inclusive  show  the  results. 

During  the  past  year,  a  series  of  stremmatograph  tests 
have  been  made  on  the  large  electric  locomotives  used  on 
one  of  our  western  railways.  The  designers  of  electric 
locomotives  generally  claim  that  these  locomotives  are 
easier  on  track  than  steam  locomotives,  basing  their  con- 
clusions on  the  absence  of  reciprocating  parts  and  lower 
individual  wheel  loads.  The  final  calculations  of  the  above 
mentioned  tests  are  not  yet  in  shape  for  presentation,  but 
the  preliminary  figures  indicate  that  these  electric  locomo- 
tives do  produce  lower  rail  stress  than  the  steam  loco- 
motives, particularly  on  tangent  track  at  high  speeds.  On 
10-degress  curves,  however,  some  readings  as  high  as 
50,000  lb.  per  sq.  in.  have  been  developed  in  the  edge  of 
the  base  of  90  lb.  rail.  This  indicates  that  designers  of 
electric  locomotives  should  also  make  careful  study  of  the 
pivoting  action  on  sharp  curves,  as  it  will  probably  be 
found  that  these  maximum  stresses  can  be  reduced  just 
as  they  have  been  on  Santa  Fe  type  steam  locomotives. 

A  number  of  new  locomotive  designs  are  being  devel- 
oped which  it  is  claimed  will  increase  the  power  of  the 
'locomotive  without  increase  in  weight  on  drivers,  which 
is,  of  course,  desirable  from  a  track  stress  viewpoint.  As 
examples  of  these  developments,  I  might  mention  the 
three  cylinder  locomotive,  the  50  per  cent  cut-off  locomo- 
tive, and  the  booster  equipped  locomotive.  All  of  these 
tvpes  are  being  activelv  developed  and  give  promise  of 
accomplishing  the  results  claimed  for  them. 

Up  to  the  present  lime,  practically  no  stremmatograph 
studies  have  been  made  to  determine  stresses  under  heavy, 
loaded  cars.  Indications  are  that  stresses  are  high  enough 
to  warrant  the  careful  consideration  of  car  design,  parti- 
cularly as  regards  the  use  of  four  and  six  wheel  trucks. 
Some  figures  of  this  kind  will  be  available  in  the  near 
future. 

Most  motive  power  officials  have  at  some  time  had  ex- 
perience with  cases  of  kinked  rails  developed  by  certain 
locomotives.  These  could  usually  be  traced  to  stuck 
wedges,  or  to  the  operation  of  poorly  counterbalanced 
locomotives  at  excessive  speeds.  It  is  not  the  purpose  of 
this  paper  to  discuss  this  phase  of  the  subject,  but  atten- 
tion is  called  to  the  fact  that  inasmuch  as  the  stresses  pro- 
duced in  the  rail  bv  modern  locomotives  in  the  best  of 
condition  are  high,  it  is  highly  important  that  any  main- 
tenance features  which  tend  to  increase  the  stress  should 
lie  closelv  watched  and  every  effort  made  to  eliminate  them. 

In  considering  the  stresses  produced  by  locomotives,  we 
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cannot  overlook  the  stress  produced  by  overbalance  due 
t<>  partial  balance  of  reciprocating  pans  and  to  the  fact 
tli;.t  the  forces  arc  acting  in  different  planes,  t  Ine  of  the 
most  interesting  points  in  these  stress  diagrams  is  the 
effect  of  counterbalance.  By  using  the  standard  centrif- 
ugal force  formulae  we  can  calculate  the  theoretical  verti- 
cal l>low  or  dynamic  augment  due  to  the  overbalance  in 
each  driving  wheel.  The  stress  records  check  these  calcu- 
lations fairly  well  for  all  wheels  except  the  main,  hut  here 
an  uuderbalance  is  always  recorded  instead  of  the  sup- 
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Figs.   1   and  2 — Stress  at  the  Outside   Edge  of  the   Base  of  the   Inner 
and  Outer  Rails  of  10   Deg.  Curve.    Heavy  Santa   Fe  Type   Loco- 
motive 3846.    All   Drivers  Flanged,  Different  Equalization  and 
Different    Conditions    of    Flange    Lubrication,    Gage    and 
Wheel   Spacing 

posed  overbalance ;  that  is,  the  blow  on  the  rail  occurs 
when  the  counterbalance  is  up.  This  is  a  condition  which 
calls  for  careful  consideration  by  locomotive  designers. 
In  the  1917  report  of  the  Master  Mechanics'  Association 
Committee  on  counterbalancing,  it  was  recommended  that 
no  allowance  should  be  made  for  the  difference  in  plane 
of  the  counterbalance  and  the  revolving  parts  as  the  re- 
sulting discrepancies  were  small.  This  was  probably  true 
for  small  locomotives,  but  in  modern  heavy  power  the 
weight  of  the  parts  as  well  as  the  difference  in  plane  has 
increased  to  such  an  extent  that  allowance  should  be  made. 
It  has  been  noted  that  the  lack  of  allowance  for  difference 
of  plane  results  in  the  counterbalance  for  the  main  wheels 
being  too  small  even  to  balance  the  revolving  parts,  let 
alone  the  reciprocating  parts.     This  is  a  very  undesirable 


condition   from  every   viewpoint.     It  undoubted!)    n 

in  heavier  maintenance  charges  due  to  harder  service  on 

tires,  boxes,  rods,  pins,  and  brasses  and  is  the  probable 
explanation  of  some  of  the  irregular  tire  wear  conditions 
which  are  now  being  found  on  large  locomotives.  Enough 
counterbalance  weight  should  be  added  at  least  to  fully 
balance  the  revolving  parts  and  this  would  produ 
stress  diagram  which  would  show  a  straight  line  for  the 
main  driver.  Unfortunately  in  large  freight  engines  with 
their  small  drivers  there  is  not  always  sufficient  room  in 
the  main  wheel  centers  to  add  this  needed  COUnterbalano 
Inside  bobs  are  one  form  of  solution,  but  they  are  unde- 
sirable features  and  very  large  weights  an-  necessary  due 
to  relative  ineffectiveness  of  weight  at  this  location.  I  ross 
counterbalancing  is  another  line  of  attack  on  this  problem 
which  would  undoubtedly  be  helpful.  Tutting  the  extra 
weight  in  the  other  drivers  is  not  desirable  as  it  increases 
the  blow  under  these  wheels  and  also  increases  the  punish- 
ment of  middle  connection  brass.  In  many  types  of  loco- 
motives, the  extra  weight  can  be  added  to  the  main  driver 
and  this  should  be  done. 

An  analysis  of  the  balanced  compound  engine  is  of  in- 
terest, as  it  shows  that  the  theory  that  this  type  is  perfectly 
balanced  is  incorrect.  There  is  a  hammer  blow  at  two 
points  midway  between  the  pin  and  the  counterbalance. 
The  resulting  effect,  however,  is  not  of  serious  conse- 
quence. All  of  the  locomotives  tested  except  the  old  light 
Santa  Fe  type  referred  to  show  reasonable  track  effects 
due  to  counterbalance.  The  average  dynamic  augment  at 
rated  speed  is  about  35  per  cent  of  the  static  load.  How- 
ever, the  total  stress  in  rail  is  so  high  that  it  is  quite  im- 
portant to  do  everything  possible  to  lighten  the  weight  of 
reciprocating  parts  and  locomotive  designers  should  con- 
tinue their  efforts  along  this  line. 

The  diagrams  showing  tests  on  straight  track  indicate 
the  increase  in  stress  with  increase  in  speed  even  under 
truck  wheels  where  counterbalance  plays  no  part.  The 
effect  of  the  distance  between  wheels  is  also  shown. 
Where  there  is  a  long  space,  such  as  between  the  last 
drivers  and  the  trailer,  there  is  an  increase  in  the  stress. 
This  latter  condition  makes  the  loads  on  trailers  a  feature 
which  must  be  given  careful  consideration.  Trailer  wheels 
on  large  modern  locomotives  produce  stresses  as  high  as 
those  under  the  drivers  at  high  speeds.  The  only  remedy 
in  view  of  the  continually  increasing  weight  at  the  rear  end 
of  locomotives  due  to  such  devices  as  stokers,  syphons, 
flexible  bolts,  etc.,  is  the  use  of  the  4-wheel  trailer  truck. 

In  conclusion,  special  attention  is  called  to  the  progress 
resulting  from  changes  on  heavy  Santa  Fe  type  locomo- 
tives. The  old  standard  arrangement  was  to  have  the 
main  drivers  blind,  all  others  flanged  and  a  fairlv  uniform 
distribution  of  weight  between  the  different  drivers.  The 
first  series  of  tests  made  on  and  near  the  horseshoe  curve 
in  New  Mexico  on  tangent  track  and  6-degree  and  10- 
degree  curves,  showed  that  some  high  stresses  were  ob- 
tained under  these  locomotives,  especially  on  10-degree 
curves.  After  the  compilation  of  this  information,  both 
the  mechanical  and  civil  engineering  departments  took 
steps  to  equalize  and  reduce  the  stresses.  The  mechanical 
department  considered  the  need  and  possibilities  of  changes 
in  the  locomotives  and  the  civil  engineering  department 
co-operated  in  making  8  degrees  the  maximum  curve  in 
new  construction.  Arrangements  were  made  to  run  addi- 
tional tests  to  see  what  changes  could  be  made  in  these 
locomotives  to  reduce  the  high  stresses.  A  series  of  runs 
were  made,  using  a  different  locomotive  from  that  in 
New  Mexico,  but  in  the  same  condition  as  to  tire  arrange- 
ment and  then  the  tests  were  repeated  having  both  the 
main  and  fourth  drivers  blind,  and  also  with  the  tire  tread 
of  standard  contour  and  with  a  groove  in  the  tread,  such 
as  exists  in  badly  worn  tread  tires. 
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In  the  third  series,  tests  were  made  with  all  tires 
flanged,  using  different  tire  spacings  all  within  standard 
limits ;  then  with  the  main  drive  tire  blind,  fourth  driver 
tire  blind,  main  and  fourth  blind  ;  also,  conditions  with  and 
without  flange  oiling.  As  a  result  of  this  series  of  tests, 
the  standard  practice  was  changed  to  use  all  drivers 
flanged  on  Santa  Fe  type  locomotives.  In  the  fourth 
series  of  tests,  special  attention  was  paid  to  the  effect  of 
the  lateral  motion  device  on  the  front  pair  of  drivers  on 
the  Santa  Fe  type  and  the  effect  of  the  two  kinds  of  trailer 
trucks  on  both  Santa  Fe  and  Mountain  types  of  locomo- 
tives. 

The  next  set  of  experiments  which  will  be  made  will  be 
with  a  heavy  Santa  Fe  type  locomotive,  which  is  now  being 
constructed  with  a  different  counterbalance.  It  is  thought 
that  by  a  change  in  the  counterbalance  it  will  be  possible 
to  overcome  the  undesirable  conditions  indicated  in  pre- 
vious tests.  The  main  wheels  are  to  be  counterbalanced, 
including  cross  balance,  making  allowance  for  differences 
in  plane.  There  will  also  be  additional  counterbalance 
added  to  the  other  driving  wheels,  in  order  to  secure  a 
better  balance  of  reciprocating  parts.  This  extra  counter- 
balance will  be  added  to  the  mate  wheel  in  each  case  rather 
than  to  the  individual  wheel  being  balanced  in  order  to 
avoid  undue  increase  in  dynamic  augment. 

It  is  admitted  that  the  results  of  individual  readings  of 
the  stremmatograph  do  show  wide  variations,  but  there  are 
also  marked  differences  in  conditions,  and  the  presence  of  a 
number  of  very  high  stresses  does  not  so  much  discredit 
the  means  of  measurement  as  it  shows  the  need  for  atten- 
tion to  reduce  these  stresses.  The  conditions  of  track  and 
rail  are  no  doubt  factors  that  would  make  comparison  diffi- 
cult, but  in  a  comparison  stresses  under  the  same  type  and 
weight  locomotive,  in  the  same  general  condition,  but 
taken  at  different  times,  by  different  operators  and  with 
different  instruments  indicate  that  these  figures  are  quite 
comparable. 

The  desirability  of  low  rail  stresses  as  an  aid  to  track- 
maintenance  and  safety  i>  generally  conceded  and  it  has 
been  pointed  out  how  apparently  small  details  in  locomo- 
tive construction  affect  the  track  stresses  produced.  Rep- 
resentative stress  diagrams,  the  results  of  numerous  tests, 
have  been  shown  and  the  marked  changes  of  these  dia- 
grams with  changes  of  locomotive  condition  are  strong 
arguments  in  favor  of  the  practicable  application  of  track 
stress  measurements  as  an  aid  to  track  maintenance  and 
the  improvement  of  locomotive  design.  Furthermore,  re- 
duction in  rail  stress  will  result  in  corresponding  reduction 
in  stresses  in  certain  locomotive  parts  and  therefore  the 
locomotive  designer  by  giving  consideration  to  this  ques- 
tion will  not  only  reduce  track  maintenance  costs  but  also 
locomotive  maintenance  costs. 


Wheels 

The  committee  stated  that  it  had  kept  in  touch  with  the 
progress  made  in  the  application  of  the  new  cast  iron 
wheel  specifications  which  were  adopted  last  year.  These 
specifications  contain  some  rather  revolutionary  features, 
particularly  as  regards  chemical  composition.  It  was 
thought  at  first  by  some  of  the  manufacturers  that  they 
would  be  very  difficult  to  meet.  However,  the  Associa- 
tion of  Wheel  Manufacturers  decided  to  co-operate  in 
securing  their  adoption  and  from  reports  received  by  the 
Committee,  the  railroads  are  gradually  going  to  their  use 
either  in  exact  form  or  with  slight  modification  as  to  word- 
ing, and  in  some  cases  with  extra  requirements.  The  ma- 
jority of  the  manufacturers  are  apparently  able  to  meet 
the  specifications,  though  some  foundries  have  found  it 
necessary  to  make  changes  as  to  materials  and  equipment. 
This,  latter  development  is,  of  course,  very  desirable,  as 


better  wheels  will  be  the  result.  It  is  too  early  to  make 
an  analysis  of  the  results  secured  in  service  by  wheels 
made  under  the  new  specifications,  but  we  have  some  indi- 
cation of  what  may  be  expected  by  referring  to  the  thermal 
and  drop  tests  made  by  railroad  inspectors  at  the  foundries. 
In  order  to  ainplvfy  this  information,  some  of  the  rail- 
roads have  had  their  inspectors  carry  the  thermal  tests 
and  drop  tests  to  destruction  wherever  possible,  rather 
than  stopping  at  the  specification  limits.  This  procedure 
has  developed  some  rather  interesting  information,  and 
shows  that  in  certain  foundries  the  wheels  will  stand  for 
much  longer  periods  of  time  in  thermal  tests,  than  wheels 
produced  by  other  foundries,  though  both  types  of  wheels 
meet  the  specifications.  The  difference  in  results  of  these 
tests  indicate  the  value  of  proper  annealing  and  the  cleanli- 
ness i  if  iron  in  the  plates.  The  Committee  will  continue 
to  watch  the  performance  of  the  new  specification  wheels. 

The  specifications  for  rolled  steel  wheels,  which  were 
adopted  last  year,  do  not  contain  any  provision  regulating 
the  methods  of  cooling  rolled  steel  wheels,  as  used  by  the 
manufacturers.  While  the  Committee  realizes  that  the 
methods  of  cooling  are  a  very  important  factor  in  the 
strength  of  the  wheel,  it  did  not  feel  that  the  subject  could 
be  covered  by  specifications,  as  it  was  a  detail  of  manu- 
ture,  which  should  be  left  to  the  manufacturer.  This  sub- 
ject has  been  given  a  great  deal  of  thought  by  the  various 
manufacturers  for  a  great  many  years,  but  apparently 
they  have  not  arrived  at  any  uniform  method  of  handling 
this  work.  The  Committee  members,  in  their  visits  to 
wheel  manufacturing  shops,  have  watched  these  different 
practices  and  it  is  their  feeling  that  some  of  the  methods 
which  are  being  used  could  be  improved.  The  strength  of 
rolled  steel  wheels  which  is  a  very  important  matter,  par- 
ticularly because  of  their  use  under  locomotives  and  passen- 
ger cars  and  every  precaution  should  be  taken  in  manu- 
facturing to  avoid  breakage  in  service.  The  Committee 
plans  to  make  hardness  tests  and  microscopic  examinations 
of  sections  cut  from  wheels,  which  have  been  put  through 
various  cooling  processes  and  endeavor  to  determine  which 
process  gives  the  better  condition.  During  the  coming 
vear,  they  will  take  this  matter  up  in  joint  session  with 
manufacturers  of  rolled  steel  wheels,  in  an  effort  to  arrive 
at  some  uniform  practice  which  will  be  considered  as  the 
most  satisfactory.  It  is  possible,  as  a  result  of  this  study, 
that  some  clause  can  be  worked  up  to  add  to  the  specifi- 
cations, which  will  prescribe  certain  qualities  in  the 
finished  wheel,  which  will  necessitate  the  use  of  the  best 
cooling  methods  by  the  manufacturer. 

Suggestion  has  been  made  that  the  wheel  committee 
prepare  specifications  for  cast  steel  wheels,  due  to  the  fact 
that  a  large  number  of  these  wheels  are  now  in  service 
and  passing  over  other  roads  than  those  which  purchased 
them.  It  was  felt  that  some  protection  should  be  afforded 
roads,  operating  cars  with  these  wheels  under  them,  by  the 
use  of  a  standard  specification.  However,  there  is  only 
the  one  manufacturer  who  makes  this  particular  type  of 
wheel  and  it  involves  certain  patented  processes.  Under 
these  circumstances  the  Committee  does  not  feel  that  the 
present  time  is  right  for  the  issuance  of  any  standard 
specification.  It  is  possible  that  in  the  future  some  other 
manufacturers  may  develop  a  cast  steel  wheel  and  if  this 
occurs  it  will  probably  be  necessary  for  the  Association 
to  have  a  standard  specification  for  the  protection  of  pur- 
chasers. The '  Committee  has,  in  co-operation  with  the 
manufacturer,  worked  up  a  tentative  specification  and  if 
any  purchasers  of  cast  steel  wheels  desires  the  assistance 
of  the  Committee  in  connection  with  this  matter,  they 
will  be  glad  to  assist  them  in  the  preparation  of  a  specifi- 
cation for  their  individual  use. 

During  the  past  year,  manufacturers  of  cast  iron  wheels 
have  continued  their  intensive  study  of  foundry  practice 
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and  wheel  design,  in  an  effort  to  improve  the  quality  of 
their  product.     New  types  of  cupolas  have  been  put  into 

service  and  the  results  look  very  promising. 

The  outstanding  development  in  new  designs  is  the 
single  plate  wheel  and  the  A.  R.  A.  type  with  reinforcing 
rings.  The  single  plate  wheel,  particularly  in  the  heavy 
weights,  has  shown  up  very  well  in  experimental  thermal 
tests  and  gives  considerable  promise  of  successful  devel- 
opment, though  it  is.  of  course,  entirely  in  the  experi- 
mental stage  at  the  present  time.  The  development  of 
reinforcing  rings,  referred  to  above,  is  the  result  of  at- 
tempts made  to  overcome  the  difficulties  due  to  collecting 
of  dirt  in  the  plate  of  the  wheel.  The  old  M.  C.  B.  type 
of  wheel  had  a  projection  point  at  the  intersection  of  the 
plates,  which  tended  to  skim  off  the  dirt  from  the  molten 
iron  as  it  flowed  out  through  the  mold,  and  it  was  found 
that  this  produced  a  weak  point  in  the  plate.  The  change 
to  the  arch  type  wheel  overcame  this  difficulty,  as  this 
projecting  point  was  eliminated.  However,  the  total 
amount  of  dirt  in  the  plate  was  the  same  though  it  was 
scattered  rather  than  concentrated.  Wheels  which  break 
through  the  plate  in  service  will  very  frequently  be  found 
to  have  dirt  collections  at  the  point  of  breakage.  If  new 
wheels  have  the  front  plate  machined  off,  it  will  be  found 
that  there  is  a  considerable  amount  of  dirt,  which  un- 
doubtedly is  a  weakening  element.  In  order  to  overcome 
this,  one  of  the  wheel  manufacturers  developed  a  design 
which  includes  three  raised  rings  on  the  outside  plate. 
These  rings  serve  as  skimmers  for  the  iron  and  tend  to 
collect  the  dirt  and  slag,  as  it  flows  out  through  the  mold. 
The  main  plate  of  the  wheel  is  thus  made  of  clean  iron. 
Experimental  thermal  tests  of  these  wheels  indicate  that 
these  rings  serve  the  purpose  and  strengthen  the  wheel 
as  they  apparently  stand  a  more  severe,  thermal  test  than 
do  the  standard  design  wheels.  Furthermore,  when 
broken  up,  these  reinforcing  rings  are  usually  found  to  be 
of  a  very  dirty  metal.  One  railroad  has  arranged  to  put 
1,000  of  these  wheels  in  service  in  order  to  demonstrate 
what  service  results  can  be  secured  and  thus  assist  the 
manufacturers  in  proving  the  possibilities  of  this  design. 

Trouble  has  been  experienced  with  the  wheel  mounting 
gage  where  wheels  are  worn  in  the  tread  and  it  has  been 
found  to  be  impossible  to  have  the  two  contact  points  to 
strike  the  flange  and  tread  respectively. 

This  mounting  gage  was  primarily  designed  for  use 
on  cast  iron  wheels  and  when  it  is  used  on  steel  wheels 
certain  conditions  are  found  to  exist  which  make  it  un- 
satisfactory. In  the  case  where  two  sharp  flanged  wheels 
are  mounted  together  the  gage  results  in  improper  mount- 
ing. That  is.  when  the  wheels  are  turned  they  will  be 
found  to  be  spaced  too  wide.  This  practice  of  mounting 
two  sharp  flanged  steel  wheels  is  common  practice  on 
many  roads,  as  they  dismount  sharp  flange  wheels  to  re- 
mate,  in  order  to  save  metal  on  mate  wheel. 

The  opinion  of  the  Committee  as  to  the  proper  way  to 
mount  rolled  steel  wheels  is  to  use  a  spreader  gage,  such 
as  is  used  in  mounting  locomotive  tires.  This  gage  should 
be  53^s  in.  in  length.  The  Committee  does  not  recom- 
mend that  this  gage  be  made  a  standard  gage  of  the 
Association,  but  suggests  that  the  individual  railroads 
equip  themselves  with  this  type  of  gage  for  use  in  check- 
ing the  mounting  of  rolled  steel  wheels,  as  it  is  their  belief 
that  the  results  will  thus  be  made  more  satisfactory. 

In  the  1923  report,  the  Committee  stated  that  it  would 
make  further  investigation  of  the  question  of  taper  on 
tread  of  cast  iron  and  steel  wheels  and  give  special  con- 
sideration to  the  possibility  of  using  straight  taper  instead 
of  double  taper.  It  appears  that  both  the  New  York  Cen- 
tral and  the  Baltimore  &  Ohio  have  adopted  the  straight 
taper  type  of  tread  on  all  cast  iron  wheels.     The  Balti- 


&  '  'hi  straight  taper  on  its  steel  win-els,  and 

the  -New  \  ori  I  entral  has  adopted  a  modified  double  taper; 
the  length  of  the  second  taper  being  reduced  to  1  in.  The 
New  York  Central  uses  1  in  3&  and  the  Baltimore  &  Ohio 
1  in  13  taper,  instead  of  1  in  20,  which  is  standard  for 
A.  R.  A.  The  theory  on  which  the  Xew  York  Central 
changed  their  taper  was  that  they  wished  to  improve  the 
relations  between  the  wheel  tread  and  rail,  with  reference 
t<>  area  of  contact.  The  Baltimore  &  Ohio  change  in 
their  taper  was  designed  to  increase  the  life  of  wheel>  by 
reducing  flange  wear.  The  Committee  feels  that  there  is 
not  sufficient  data  available  to  prove  just  what  advantages 
may  be  expected  from  these  changes.  From  a  theoretical 
viewpoint,  it  appears  that  a  straight  taper  is  the  correct 
design,  but  before  recommending  any  such  change  there 
should  be  definite  test  data  available.  It  is  planned  to  run 
a  series  of  tests  during  the  coming  year,  which  will  indi- 
cate the  relative  wheel  life  with  the  various  tread  designs. 

In  this  same  1923  report  the  wheel  committee  made  a 
strong  recommendation  for  the  practice  of  grinding  slid 
flat  cast  iron  wheels  and  also  suggested  that  the  railroads 
give  consideration  to  the  grinding  of  new  cast  iron  wheels 
where  the  machinery  was  available  in  order  to  make  them 
truly  round.  We  regret  to  state  that  there  has  been  very 
little  development  of  this  practice  of  grinding  wheels  on 
the  various  railroads. 

The  question  has  been  raised  during  the  past  year,  as  to 
why  it  was  not  permissible  to  use  rolled  steel  wheels  down 
to  the  freight  car  limits  of  -U  in.  under  switch  engine 
tenders.  Some  carriers  feel  that  this  is  a  simpler  way  to 
use  up  the  scrap  wheels  out  of  their  road  locomotive  ten- 
ders. The  wheel  committee  can  see  no  objection  to  such 
practice,  since  cast  iron  wheels  are  used  on  many  roads 
for  this  same  sen-ice.  The  Government  rules,  however, 
set  a  limit  on  this  service  of  1  in.,  and  it  will,  therefore, 
be  necessary  to  have  this  changed  before  a  railroad  can 
wear  the  wheels  to  £4  in. 


Election  of  Officers 

John  J.  Tatum,  superintendent  of  the  car  depart- 
ment. Baltimore  &  Ohio,  was  elected  chairman  of  the 
division  and  J.  T.  Wallis,  chief  of  motive  power  of  the 
Pennsylvania  System,  vice-chairman.  The  following 
members  were  elected  to  the  General  Committee :  Alex- 
ander Kearney,  superintendent  motive  power,  Norfolk 
&  Western ;  C.  F.  Giles,  superintendent  machinery,  Louis- 
ville &  Nashville  ;  L.  K.  Sillcox,  general  superintendent 
motive  power,  Chicago.  Milwaukee  &  St.  Paul ;  John  Pur- 
cell,  assistant  to  the  vice-president.  Atchison,  Topeka  & 
Santa  Fe ;  G.  E.  Swart,  chief  of  car  equipment,  Canadian 
National :  C.  E  Chambers,  superintendent  motive  power, 
Central  Railroad  of  New  Jersey;  C.  H.  Temple,  chief  of 
motive  power  and  rolling  stock,  Canadian  Pacific ;  J.  C. 
Fritts,  master  car  builder,  Delaware,  Lackawanna  &  West- 
ern;  O.  S.  Jackson,  superintendent  of  motive  power  and 
machinery.  Union  Pacific;  F.  H.  Hardin,  chief  engineer 
motive  power  and  rolling  stock,  New  Y'ork  Central ; 
W.  H.  Fetner,  chief  mechanical  officer,  Missouri  Pacific, 
and  A.  R.  Avers,  assistant  general  manager,  New  York, 
Chicago  &  St.  Louis. 

The  following  were  elected  members  of  the  Nominat- 
ing Committee :  F.  W.  Brazier,  assistant  to  general 
superintendent  rolling  stock,  New  York  Central ;  H.  T. 
Bentlev,  general  superintendent  motive  power  and  ma- 
chinery. Chicago  &  North  Western ;  J.  J.  Hennessey,  as- 
sistant master  car  builder,  Chicago,  Milwaukee  &  St. 
Paul ;  C.  E.  Chambers,  superintendent  motive  power  and 
equipment.  Central  Railroad  of  New  Jersey,  and  W.  J. 
Tollerton,  general  superintendent  motive  power,  Chicago, 
Rock  Island  &  Pacific. 
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The    June    Convention 

Dickens  opens  his  Tale  of  Two  Cities  in  the  statement, 
"It  was  the  best  of  times,  it  was  the  worst  of  worst  of 
times:"  or,  in  other  words  the  expression  of  the  optimist 
and  the  pessimist  that  have  come  echoing  down  to  us 
through  the  ages.  So  in  spite  of  the  imposing  and  valu- 
able display  at  the  recent  convention  we  still  find  opposed 
expressions  as  to  its  worthwhileness. 

To  start  with,  it  seems  to  be  the  opinion  of  some  rail- 
road executives  that  the  whole  affair  is  a  sort  of  sanctioned 
debauch  ;  that  it  takes  men  away  from  their  home  duties 
where  they  could  be  much  better  employed  and  lets  them 
loose  upon  a  sort  of  irresponsible  junket.  Possibly  this 
opinion  is  based  upon  their  recollections  of  earlier  days 
when  thev  were  not  occupying  executive  positions  but 
were  one  of  those  who  partook  of  the  somewhat  irregular 
festivities  that  were  the  rule  at  the  time. 

As  for  the  members  of  the  association  they  are  pretty 
well  agreed  as  to  the  value  of  the  conventions,  both  from 
the  standpoint  of  the  meetings  and  papers  and  of  the 
exhibits. 

So  that  railroad  circles,  when  taken  as  a  whole,  pre- 
sent the  appearance  of  a  camp  divided  for  and  against,  in 
which  it  is  to  be  remarked  that  the  fors  consist  of  the 
men  who  are  intimately  associated  and  thoroughlv  con- 
versant with  all  of  the  varied  aspects  of  the  convention 
and  the  againsts  are  of  those  to  whom  the  technical  assets 
are  but  a  partially  opened  book ;  who  look  upon  the  ex- 
hibits as  an  example  of  lavish  extravagance,  and  whose 
opinions  rest  to  a  great  extent  on  impression  and  hearsay. 

When  the  exhibitors,  the  men  who  pav  the  bills  formed 
an  organization,  pooled  all  public  entertainment  and  then 
started  on  a  career  of  extravagance,  the  inevitable  re- 
action took  place  and  the  present  sane  methods  were 
adopted.  But  it  is  interesting  to  note  that  ever  since  the 
pooling  of  the  entertainment  took  place,  there  are  some 


that  have  no  use  for  the  conventions,  though  alwavs  in 
attendance  and  most  particular  as  to  the  space  that  they 
occupy. 

With  the  railway  supply  men,  tlmse  in  favor  of  the 
convention  constitute  the  great  mass  of  exhibitors  who 
occupy  one  or  possibly  two  exhibit  spaces.  Men  who  are 
always  to  be  found  in  the  same  place  year  after  year,  some 
of  whom  have  held  the  same  spaces  for  twenty  years,  and 
whose  exhibit  has  scarcely  varied  in  that  time.  Men  who 
say  that  they  have  built  up  their  business  by  these  annual 
shows.  Men  who  say  that  they  regard  them  as  invaluable, 
and  that  it  would  cost  them  a  million  dollars  to  reach  the 
men  who  come  to  them  of  their  own  accord  at  Atlantic 
City.  Men  who  ask,  how  could  I  take  that  stuff  to  a  man's 
office  and  how  could  I  get  him  to  come  to  my  shop  to  see 
it?  These  men  constitute  a  great  majority.  The  only 
point  that  devides  them  is  as  to  the  advisability  of  having 
the  meetings  annually  or  biannuallv. 

Actual  sales  and  orders  are  of  course  somewhat  infre- 
quent but  occasionally  they  are  of  considerable  magnitude. 

There  is  no  longer  a  complaint  that  the  exhibits  are  not 
visited  for  a  systematic  inspection  has  become  the  rule 
among  the  members. 

Now  what  does  it  cost? 

The  lavish  decorations  for  the  whole  pier  will  run  less 
than  two  thousand  dollars  and  the  office  expenses  of  the 
organization  is  about  as  much  more,  while  the  total  cost, 
including  pier  rental,  is  a  little  more  than  $75,000,  or  about 
$100  for  each  member  of  the  association. 

Is  it  worth  while  or  is  it  not?  The  answer  depends  upon 
the  point  of  view  of  the  one  who  answers,  but  when  the 
greatest  good  to  the  greatest  number  is  concerned,  and 
this  includes  the  railroads,  the  public  and  the  supplymen, 
it  looks  as  though  a  pretty  strong  case  could  be  made  nut 
for  the  affirmative. 


Grade  Reduction,  the  Booster  and  the  Heavier 
Locomotive 

The  object  of  each  of  the  three  is  to  increase  the  ton- 
nage capacity  of  the  railroad,  and  the  decision  as  to  which 
it  shall  be  is  the  solving  of  a  rather  complex  problem. 
Each  has  its  advantages  and  each  must  lie  considered  not 
inly  for  itself  but  in  the  light  of  its  relationship  to  the 
other  two. 

Of  the  three,  the  grade  reduction  alone  presents  a 
permanent  investment  that  does  not  wear  out  and  that 
entails  no  increased  cost  of  maintenance.  It  represents 
an  investment  that  permanently  reduces  the  tractive  effort 
required  to  move  a  given  tonnage  over  a  definite  portion 
of  the  line. 

It  is  usually  applied  to  ruling  grades  that  are  the  limiting 
factors  in  determining  the  tonnage  rating  of  the  engines. 
If  this  ruling  grade  is  reduced,  tonnage  rating  0f  all 
i  ngines  can  be  permanently  increased,  and  every  extra 
t<m  so  hauled  contributes  its  portion  to  the  interest  charge 
em  the  cost  or  to  the  sinking  fund  that  is  to  wipe  it  off" 
the  books. 

But  grade  reduction  may  result  in  a  decrease  in  tonnage 
if  its  capabilities  are  utilized  to  the  utmost.  Suppose  a 
division  125  miles  long  with  a  ruling  grade  5  miles  in 
length  on  which,  with  the  tonnage  rating  in  vogue,  the 
speed  is  reduced  to  5  miles  per  hour,  which  over  the 
remainder  of  the  division  it  can  be  held  at  15  miles  per 
hour.  This  would  make  the  running  time  for  the  division 
9  hours.  A  grade  reduction  that  will  permit  of  an  in- 
crease of  tonnage  over  that  section,  but  which  would 
reduce  the  average  for  the  division  to  12  miles  an  hour, 
\\<  mid  increase  the  running  time  to  10  hours  and  25 
minutes. 

Whereas  a   heavier  locomotive  that   would   reduce  the 
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time  over  the  ruling  grade  would  also  make  a  correspond- 
ing increase  over  the  remainder  of  the  division.  <  >r  it  the 
tonnage  were  increased  so  as  to  hold  the  old  speed  over 

the  ruling  grade  the  total  time  over  the  division  would 
be  the  same  as  before,  or  less  with  the  same  tonnage. 

The  same  holds  true  with  the  booster,  except  that,  as  it 

I   intended    for  use  at   high   speed-,   it   would   only  be 

available  on  the  grade  at  low  speeds  and  could  not  be 

utilized  tor  acceleration  in  running  for  a  momentum  grade. 

From  these  considerations  it  is  evident  that  no  hard  and 
fast  rule  can  be  laid  down  for  the  adoption  of  any  one 
of  these  three  methods  for  increasing  tonnage  to  the 
exclusion  of  the  other  two,  and  that,  in  every  case,  local 
conditions  and  the  peculiar  individual  characteristics  of 
the  traffic  to  be  handled  must  be  given  most  careful  con- 
sideration. 


The  Poor  Railroad  Was  Taxed  to  Death 

i  lur  good  Friend  Mr.  J.  W.  Murphy  of  the  Saturday 
Evening  Post  of  Burlington,  Iowa,  tells  us  that  the  tragic 
career  of  the  Muscatine,  Burlington  &  Southern  Railroad 
forms  an  interesting  lesson  in  psychology.  Thirty  vears 
agi  i  public  meetings  of  vehement  interest  were  being  held 
to  the  whys,  ways  and  means  of  bringing  this  ambitious 
little  line  into  Burlington.  Iowa.  Orators  of  these  oc- 
casion- assured  the  audiences  that  the  railroad  would  give 
an  impetus  of  major  consequence  both  to  jobbing  and 
retail  interests.  While  the  subscriptions  were  not  liberal, 
they  were  sufficient  to  bring  the  line  into  Burlington. 

lor  25  years  the  community  has  enjoyed  the  benefits 
derived  from  train  service  on  this  road.  Except  for  one 
brief  twelvemonth,  operation  of  the  line  showed  loss. 
Receiverships  and  reorganizations  followed  each  other. 
Now  comes  the  complete  collapse,  to  lie  followed  by  dis- 
integration. Some  features  of  the  affair  are  impressive. 
For  example,  the  three  Iowa  counties  served  by  the  road 
are  demanding  payment  of  $56,000  back  taxes.  Xow, 
who  but  a  dunce  would  imagine  that  a  small  railroad  could 
ever  pay  such  taxes:  These  tax  bills  alone  would  have 
driven  it  into  bankruptcy.  The  communities  served  by 
this  little  road  were  enthusiastic  to  get  it  built  and  oper- 
ated. Then  they  turned  around  and  taxed  it  to  death. 
And  now  they  are  wondering  why  it  couldn't  be  made  to 
pay  its  way.  Solomon,  the  all-wise,  said,  26,000  years 
ago :  "Though  thou  shouldst  bray  a  fool  in  a  mortar, 
among  wheat,  with  a  pestle,  yet  will  not  his  foolishness 
depart  from  him." 


The  Railways  as  Empire  Builders 

An  attempt  to  review  the  history  and  development  of 
the  United  States  without  touching  upon  the  railroad 
problem,  would  be  about  as  easv  of  accomplishment  as  an 
attempt  to  write  a  history  of  the  steam  engine  without 
mentioning  Watt  or  Stephenson. 

We  have  recently  been  favored  with  copv  of  monograph 
entitled,  "Tractive  Power  and  Hauling  Capacitv  of  Steam 
Locomotives."  by  John  E.  Muhlfeld,  in  which  the  author 
not  only  subjects  all  technical  phases  of  the  question  to 
careful  analysis,  but  also  touches  on  the  other  inseparable 
angle  of  the  steam  locomotive,  and  the  part  it  has  plaved 
in  the  development  of  this  country,  and  it  is  with  par- 
ticular reference  to  this  latter  feature,  the  economic  one, 
rather  than  purely  engineering  points  that  we  shall 
principally  touch  upon. 

Economic   and  Political  Features 

In  view  of  the  repeated  misstatements  of  many  Senators, 
Congressmen  and  others  who  by  acts  of  omission  and 
commission  have  contributed  to  a  temporary  slacking  of 
business  activity  and  the  impairment  of  railroad  credit, 


we  quote  from  Mr.  Muhlfeld's  paper  item-  one  (1)  and 
two  (2),  and  wish  to  point  out  the  lessons  that  may  be 
learned  by  a  careful  study  of  these  facts  and  principles  as 
set  forth,  together  with  a  comparison  of  condition-  then 
and  now. 

"1 — The  railroad-  of  the  United  State-  have  hern  built 
to  develop  its  national  resources,  to  make  waste  or  un- 
productive lands  valuable  to  the  people  who  locate  on  and 
own  them,  to  transport  the  product-  of  industry  from  one 
section  to  another,  to  build  up  manufacturing  centers 
which  will  enable  us  to  compete  with  the  markets  of  the 
world,  and  to  provide  protection  in  time  of  stress.  They 
are  the  one  great  agency  through  which  our  country  has 
been,  and  today  is  being,  developed  and  forged  to  the 
front  as  the  leading  nation  of  the  world,  and  they  are  not 
the  barnacles  that  retard  the  progress  of  our  Federal  and 
State  institutions,  as  some  people,  whose  principal  occupa- 
tion is  to  interfere  with  distribution  rather  than  to  stimu- 
late producion  for  our  increasing  population,  would  have 
us  believe.'' 

"2 — Experiences  and  observations  on  various  railways 
in  the  United  States  and  Canada  have  been  that  it  re- 
quires many  years  of  struggle,  hard  work  and  rigid 
economy  before  they  can  be  made  to  yield  returns  to  the 
stock  owners,  and  in  view  of  the  many  and  constantly 
growing  number  of  obstacles  to  be  contended  with,  steam 
railway  employes  have  every  reason  to  be  extremelv  proud 
of  their  accomplishments.  Had  it  not  been  for  the  in- 
genuity of  those  in  charge  of  roadway,  structures,  and 
equipment  in  devising,  perfecting  and  executing  the 
rectification  of  gradient  and  curvature,  strengthening  of 
tracks  and  bridges,  and  increasing  the  size  and  efficiency 
of  locomotives  and  cars,  the  majority  of  the  railways 
would  long  since  have  been  bankrupt.  Likewise  were  it 
not  for  the  many  methods  of  operating  economy  devised 
and  practiced  by  the  steam  roads  during  the  past  twenty 
I  20  j  years,  of  which  the  adjusted  tonnage  rating  of  loco- 
motives has  been  one  of  the  most  important,  the  shippers 
would  be  paying  much  higher  freight  rates,  or  the  em- 
ployes would  be  receiving  much  lower  wages,  or  both.  In 
fact,  the  railroads  have  been,  and  are  now,  between  two 
independently  controlled  millstones — the  upper  represent- 
ing increased  cost  for  wages,  materials,  supplies,  equip- 
ment and  other  facilities,  and  the  lower  representing  inad- 
equate rates,  increased  taxes  and  burdensome  laws  and 
regulations." 

To  come  direct  to  the  point  and  pay  our  respects  to 
certain  men  much  in  the  public  eye  and  strongly  attached 
to  the  public  payroll,  let  us  see  what  the  railways  have  done 
for  the  farmers,  and  if  either  the  individual,  corporation 
or  State,  is  entitled  to  enjoy  the  unearned  increment,  or 
increased  values  resulting  from  the  development  of  a  new- 
territory. 

For  the  purpose  of  this  illustration  we  will  take  the 
States  of  Iowa,  Minnesota  and  Wisconsin.  Showing  farm 
values  at  two  different  periods  in  their  history : 


Farm  acreage  and  original  cost 


State 

Iowa    

Minnesota  . 
Wisconsin  . 

Total    .  .  . 


Farm  acreage 

33.474.896 
30.221,758 
22.148.223 


Value  at  SI. 25 
per  acre 

S41. 843,620 
37,777.197 
27,685. 27s 


Present  value  of 

farms  valued  at 

SI 00  per  acre 

83.347,489,600 

3.022.175.800 
2.214,822,300 


.  85.844,877      $97,306,095      $8,584,487,700 

The  three  States  above  are  selected  for  the  reason  that 
senators  from  each  of  these  States  are  noted  for  their 
loose  talk  about  the  wickedness  and  corruption  of  the 
railways,  which  they  were  going  to  "Sail  Right  in  and 
Correct"  the  first  thing  on  their  arrival  in  Washington. 
In  fact  from  their  reported  public  utterances,  threats  and 
ravings  last  fall,  one  might  have  looked  for  much  blood- 
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shed  if  things  were  not  handled  to  suit  them  at  Washing- 
ton, but  at  last  accounts  they  have  simmered  down  as  it 
were  as  most  all  windy  politicians  do,  to  drawing  their 
breath  and  salary,  the  latter  being  the  most  important. 

One  of  these  Solons  shouted  from  the  house  tops  that 
he  had  discovered  87,000,000.000  of  water  in  railway 
securities,  and  that  he  was  going  forthwith  to  extract  it. 
Well,  up  to  date  he  has  not  located  enough  water  to 
"charge  a  squirt  gun." 

Another  Solon  blamed  the  Government  and  the  railways 
because  the  farmers  gambled  in  high  priced  land,  and 
planted  some  8.000.000  or  10,000,000  too  many  acres  of 
wheat,  thus  through  their  own  lack  of  foresight  or  "com- 
mon horse  sense,"'  glutting  the  world's  wheat  market,  re- 
ducing its  price,  resulting  in  economic  loss  for  which  they 
were  themselves  to  blame. 

These  self-styled  national  leaders  are  loud  in  their 
demands  for: 

(a)   Reduction  in  freight  rates. 

I  b  I  Government  ownership  of  railways,  and  many 
other  radical  changes  that  would  benefit  politicians  and 
their  following,  but  most  of  all  of  which  would  be  detri- 
mental to  the  country  as  a  whole. 

During  the  entire  crusade  against  railway  interests 
principally  waged  by  men  in  high  official  positions  who 
claim  to  be  fair  and  honest,  so  far  as  w-e  know,  not  one  of 
them  has  as  yet  shown  himself  to  be  square  enough  to 
admit  that  it  was  the  railways  that  created  this  unearned 
increment  in  land  values,  for  the  land  itself  is  no  richer 
in  potential  productiveness  than  the  virgin  soil  that  cost 
$1.25  per  acre  or  less,  and  any  man  who  either  denies  the 
railway  proper  credit  for  this  increased  valuation,  is  either 
densely  ignorant  or  not  on  the  square. 

The'  steam  locomotive,  as  pointed  out  by  Mr.  Muhlfeld, 
has  made  this  possible,  and  not  the  politicians  at  Wash- 
ington or  elsewhere. 

If  some  of  our  lawmakers  are  really  in  earnest  in  the 
matter  and  actually  want  to  be  fair  to  the  railways  it 
might  aid  them  in  this  direction  if  they  would  post  up  a 
little  bv  listening  to  the  opinions  of  some,  who  though 
vitally  interested  financially  in  the  rate  question,  cannot  be 
led  into  an  indefensible  or  false  position. 

Of  numerous  examples  this  one  may  serve  to  illustrate 
this  point : 

A  heavy  shipper  of  cattle  from  the  West,  who  is  also 
president  of  the  Stock  Grower  of  his  State  says: 

"Our  former  rate  on  livestock  shipments  from  Miles 
City  to  Chicago  was  48c.  It  is  now  59c,  or  an  increase  of 
about  23  per  cent." 

In  considering  the  question  of  a  reduction;  or  the  fair- 
ness of  the  present  rate  we  must  bear  in  mind  the  follow- 
ing facts  as  to  the  increased  expense  of  the  railways  to 
produce  this  transportation,  which  among  others  includes 
.the  following : 

Cost  with  4Sc  Cist  with  59c    Per  cent  of 

Items  rate  rate  increase 

"Locomotives,    fr'gt,...   $16,243.00  $53,553.00 

Locomotives,   pass....   $16,057.00  $66,200.00 

Freight  cars 800.00  $  2,000.00 

Switching  engines....     11,860.00  39,000.00 

Rails 28.00  43.00          53 

Ties 

Bolts  and 'fastenings. .              2.45  4.30          75 

Passenger    cars.......       7.300.00  28,900.00 

Refrigerators   1.500.00  3,000.00 

Labor,  daily  av.  of  all..           S2.20  4.93         123 

Fuel    ....." $1.15  4.00        246 

Taxes 544c  $1.24         128 

After  looking  over  these  items  it  is  evident  that  the 
rates  are  relatively  lower  now  than  they  were  then  and 
unless  the  railways  cost  of  living  can  be  lowered  we  should 
not  expect  a  reduction  in  freight  rates. 


Technical  Feature 

Passing  from  the  economic  or  political  phase  of  this 
matter,  there  is  one  feature  of  the  author's  paper  in  which 
we  wish  to  concur  and  amplify  by  the  introduction  of  a 
graphic  chart  showing  how  speed  effects  both  tractive  and 
horsepower  on  fourteen  ( 14)  different  locomotives. 

A  study  of  this  chart  not  only  confirms  the  author's 
tabulation  and  conclusions,  but  emphasizes  the  fallacy  or 
danger  of  trying  to  operate  even  at  moderately  fair  rate 
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Horse     Power — Tractive     Power     Mult:ni'ed      by     Speed     in     Miles. 

Divided    by    375. 
The   Tractive    Power   at    Different    Speeds    is   Shown    in    Percentage 

of  the  Total 

The  Tractive   Force    Developed    by   All    Engines    at   Different   Speeds 

Is   Based  on  the  Relation  between   Maximum  Theoretic  Tractive 

Power  and  Heating  Surface,  as  Shown   by  Curve  in   Baldwin 

Formulae  of  Percentages.  Using  Average   Ratio  of  10  to  1 

of  speed,  engines  designed  and  built  for  low  speed  drag 
service. 

Following  are  some  of  the  more  salient  points  to  be 
brought  out : 

1.  It  will  be  observed  that  engine  Xo.  1  with  a  tractive 
power  of  160,000  lbs.  at  five  miles  per  hour,  and  could 
have  a  drag  train  of  about  22,000  tons  at  that  speed,  has 
less  than  100.000  lbs.  T.  P.  at  18  miles  per  hour,  and  at 
a  speed  of  27  miles  per  hour  has  only  60,000  lbs.  tractive 
power,  or  a  drop  in  tractive  effort  of  100,000  lbs.,  which 
emphasizes  the  fact  that  power  of  this  kind  is  designed 
only  for  special  low  speed  drag  service  and  should  never 
be  used  elsewhere. 

2.  Another  rather  striking  illustration  of  the  fallacy 
of  trying  to  make  speed  records  with  heavy  track  horses 
will  be  found  in  a  study  of  engines  2  and  3  as  compared 
with  engines  5  and  6.  The  two  first  engines,  2  and  3,  have 
a  tractive  power  of  82.000  and  66.000  lbs.,  while  the  latter 
have  48.600  and  39,649,  a  little  more  than  half  of  the  com- 
bined tractive  power  of  the  former.  Yet  at  a  speed  of  15 
miles  per  hour  No.  5  excels  No.  3  in  T.  P.,  while  at  36 
miles  per  hour  the  Mikado  and  Consolidation  excel  the 
two  Mallet  engines  in  T.  P. 

3.  The  curves  for  engines  7-8-9-10-11  and  12  are 
of  course  for  passenger  engines  designed  for  sustained 
efficiency  at  the  high  rates  of  speed  necessary  in  that 
branch  of  srvice. 

Mr.  Muhlfeld's  treatment  of  the  entire  subject  is  a  valu- 
able addition  to  railway  engineering  literature. — W.  E.  S. 


The   Development   of   Railroad  Regulation 

By  Frank  McManamy,  Commissioner  Interstate  Commerce  Commission 
Address  Before  the  Mechanical  Division  Meeting  of  the  A.  B.  A. 


No  railroad  organization  can  boast  of  a  wider  zone  of 
usefulness  or  a  better  record  of  achievement  than  the 
Mechanical  Division  of  the  American  Railway  Association 
and  on  no  class  of  men  will  the  future  burdens  of  the 
transportation  industry  rest  more  heavily  than  on  those 
responsible  for  the  design,  construction,  and  maintenance 
of  the  instrumentalities  of  transportation. 

Transportation  is  the  oldest  and  the  newest  problem 
confronting ,  civilization.  It  is  the  one  problem  solved 
by  every  age  and  yet  by  every  age  to  be  solved.  From  the 
day  when  Mother  Eve  packed  her  fig  leaves  and  called 
on  Adam  to  transport  them  out  of  the  garden,  transporta- 
tion has  been  essential  to  human  well-being  and  happiness, 
and  has  perhaps  more  accurately  reflected  human  progress 
and  achievement  than  any  other  industry,  not  excepting 
agriculture. 

The  first  railroad  is  less  than  100  years  old.  In  fact 
the  first  railroad  was  incorporated  in  1827,  and  in  1830, 
95  years  ago,  there  were  only  23  miles  of  railroad  in  opera- 
tion in  the  United  States.  Prior  to  that  time  the  trans- 
portation facilities  were  such  that  a  journey  of  a  hundred 
miles  was  the  event  of  a  lifetime  and  something  to  be 
dreaded  rather  than  enjoyed.  When  we  compare  the 
facilities  at  that  time  with  our  present  magnificent  trans- 
portation facilities  which  make  travel  a  delight  and  dis- 
tance a  delusion,  no  one  who  has  had  any  part,  even 
remote,  in  bringing  about  this  improvement  can  avoid  a 
feeling  of  pride  at  the  result.  But  we  have  no  time  to 
spare  for  felicitation.  The  complexities  and  exactions  of 
modern  civilization  which  have  in  fact  been  fostered  and 
made  possible  by  our  improved  transportation  facilities 
constantly  demand  better,  safer,  more  convenient,  and 
more  efficient  service.  That  is  the  problem  which  now 
confronts  the  members  of  this  association. 

For  the  energy  and  constructive  genius  of  the  leaders 
in  the  early  stages  of  railroad  building  and  development, 
the  so-called  empire  builders,  I  have  feelings  of  the  most 
sincere  admiration  but  not  of  awe.  They  conceived  and 
carried  to  completion  undertakings  which  were  of  tre- 
mendous importance  in  the  development  of  this  wonderful 
country,  but  their  motives  were  no  different,  no  nobler, 
or  more  patriotic  than  those  of  other  men  who  along  other 
industrial  lines  contributed  towards  our  present  industrial 
development.  To  the  extent  that  their  plans  were  a 
gamble,  they  were  usually  gambling  with  stakes  provided 
by  someone  else.  While  we  owe  them  our  admiration  for 
the  aggressive  way  in  which  their  undertakings  were  con- 
ceived and  carried  out.  we  owe  them  nothing  more.  Their 
problems  were  no  more  difficult  and  their  ability  and 
energy  no  greater  than  are  possessed  by  the  railroad  men 
of  today.  Opportunities  to  exercise  ability  and  initiative 
in  the  solution  of  such  problems  and  the  rewards  which 
would  come  from  a  successful  solution  were  no  greater 
than  that  exist  today. 

Transportation  is  a  public  necessity,  therefore  a  public 
function,  and  under  the  present  policy  of  the  American 
people,  is  to  be  conducted  under  a  system  of  adequate 
governmental  regulation.  Railroads  are  primarily  public 
highways  and  only  incidentally  common  carriers — an  im- 
portant distinction  too  frequently  overlooked.  The  solu- 
tion of  our  transportation  problem  is  therefore  not  a 
matter  which  rests  primarily  with  the  railroads  or  with 
any  State  or  Federal  regulating  body,  but  with  the  people 
who  require  transportation  and  who  are  required  under 


the  Constitution  to  pay  a  reasonable  return  for  the  trans- 
portation furnished.  The  solution  of  the  transportation 
problems  should  therefore  be  approached  in  a  spirit  of 
"let  us  reason  together"  and  should  be  worked  out  along 
broad  lines  of  public  policy  and  in  the  public  interest. 

In  view  of  the  importance  of  the  problem  and  of  the 
part  which  legislation  must  necessarily  play  in  its  solution. 
a  brief  review  of  the  scope  and  effect  of  what  the  Govern- 
ment has  done  in  the  way  of  legislation  affecting  railroads 
may  be  of  interest  and  give  a  clearer  understanding  of  the 
situation.  There  are  few  of  us  who  realize  that  the  greater 
part  of  the  legislation  has  been  to  help  transportation.  I 
am  speaking  now  of  the  transportation  machine  as  dis- 
tinguished from  the  corporation  which  operates  it.  We 
must  bear  in  mind  that  it  is  the  duty  of  the  Government 
to  see  that  adequate  transportation  is  provided  just  as 
much  as  to  construct  and  maintain  public  highways,  and 
that  it  has  only  delegated  the  duty  of  furnishing  trans- 
portation to  private  corporations. 

While  the  right  of  the  State  to  regulate  common  car- 
riers dates  back  several  centuries,  a  right  which  has  been 
sustained  by  an  unbroken  line  of  court  decisions  down  to 
the  present  time,  regulation  of  railroads,  as  we  now  know 
it,  is  less  than  40  years  old. 

The  power  of  the  Federal  Government  to  regulate 
transportation  rests  upon  the  third  clause  of  section  8  of 
article  1  of  the  Constitution,  which  provides  that  Congress 
shall  have  power  "to  regulate  commerce  with  foreign 
nations  and  among  the  several  States."  This  provision 
was  agreed  to  in  the  Constitutional  Convention  without 
a  dissenting  voice  and  it  grew  out  of  the  difficulties  arising 
from  the  failure  of  the  States  to  agree  upon  a  uniform 
regulation  of  commerce  under  the  Articles  of  Confedera- 
tion. 

A  survey  of  the  development  of  the  railroads  discloses 
that  there  are  at  least  six  distinctive  periods  in  railroad 
regulation.  The  first  period,  from  1830  to  1870.  was  one 
of  railroad  building  with  absolute  freedom  from  Govern- 
ment regulations.  The  attitude  of  the  public  and  the 
Government  was  one  of  liberality  and  encouragement. 
During  the  latter  part  of  the  period  the  complete  absence 
of  Government  regulation  allowed  the  prosecution  of  self- 
interest  to  run  wild.  Unscrupulous  persons  derived  large 
personal  gain  at  the  expense  of  the  transportation  system. 

Second  Period 

The  period  from  1870  to  1887,  might  be  designated  as 
the  beginning  of  railroad  regulation.  About  1870  the 
attitude  of  the  public  changed  from  that  of  encouragement 
and  became  less  favorable  towards  the  railroads  because 
of  the  system  of  preferential  rates,  rebating,  and  scandal- 
ous financial  manipulations.  The  practice  of  rebating  was 
extensively  indulged  in,  particularly  as  to  large  shippers. 
These  practices  caused  much  dissatisfaction.  The  first 
laws  were  passed  by  the  Middle  Western  States  between 
1871  and  1875  and  are  what  is  known  as  "the  Granger 
Laws,"  which  dealt  almost  entirely  with  discrimination 
and  rebating.  This  legislation  was  upheld  by  the  Supreme 
Court  in  the  so-called  "Granger  Cases." 

Because  of  the  methods  followed  at  this  time  several 
investigations  were  instituted  by  different  Governmental 
bodies.  The  investigation  by  the  Cullom  Committee  of 
the  United  States  Senate  in  1886  resulted  in  the  enactment 
of  the  first  Federal  legislation  regulating  railroads. — the 
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Act  to  regulate  commerce  of  1887.  This  Act  was  primarily 
designed  towards  preventing  discrimination  and  rebating 
and  did  not  empower  the  Commission  to  prescribe  reason- 
able rates.  The  other  provisions  in  the  original  Act  were 
subsidiary  to  the  accomplishment  of  the  main  purpose, 
and  had  to  do  with  the  publication  of  charges  so  that 
every  one  might  know  what  they  were,  requirements  as  to 
accounting;  practices  to  facilitate  the  discovery  of  irregu- 
larities, etc. 

While  this  law  was  primarily  to  prevent  discrimination 
between  shippers,  it  was  of  great  help  to  transportation  as 
it  prevented  extortion  bv  large  shippers.  Large  shippers, 
such  as  the  Standard  Oil  Company  and  the  packers,  could 
force  rebates  out  of  the  railroads  because  of  the  amount 
of  traffic  they  controlled.  Leading  railroad  men  appeared 
before  the  Cullom  Committee  in  1886  and  advocated  a 
law  to  stop  rebating,  stating  that  the  large  shippers  prac- 
tically held  pistols  to  the  heads  of  railroads  and  not  only 
forced  debating,  but  dictated  the  service  to  competitors. 
Vanderbilt  told  the  committee  that  if  the  rebating  kept  on, 
the  oil  people  would  eventually  own  the  railroads.  The 
losses  of  the  railroads  from  this  source  cannot  be  estimated 
accurately,  but  one  official  said  in  1888  that  the  gross 
receipts  of  the  railroads  in  round  figures  were  about 
$800,000,000  per  year,  and  that  he  believed  $100,000,000 
of  that  had  been  paid  out  as  rebates  to  large  and  powerful 
shippers.  There  were  various  other  forms  of  rebating 
which  deprived  the  carriers  of  much  revenue — such  as 
passenger  rebating  to  large  concerns,  etc.  The  freight 
rebating,  however,  was  the  greatest  item  and  the  discounts 
frequently  amounted  to  as  much  as  50  to  80  per  cent  of 
the  tariff  rates. 

The  Third  Period 

From  18S7  to  1906  might  be  called  the  period  of  de- 
velopment of  Federal  regulation.  Most  of  the  additional 
legislation  enacted  during  this  period  was  of  miner 
character  to  help  out  the  administration  of  the  Act  of 
1887.  The  amendment  of  1889  required  the  railroads  to 
give  certain  notice  of  reductions  preventing  the  so-called 
"midnight'"  tariffs  which  were  used  to  favor  large  ship- 
pers.  Because  of  the  difficulty  in  obtaining  evidence,  the 
Compulsory  Testimony  Act  was  passed  in  1893.  The 
trouble  in  enforcing  decisions  caused  the  Expediting  Act 
of  1903.  The  original  Act  was  not  sufficiently  strong  to 
prevent  various  forms  ,,f  rebating  and  the  Elkins  Act  of 
1903  was,  therefore,  enacted  to  strengthen  the  law. 

An  amendment  to  section  10  in  18S1)  made  it  a  penalty 
for  shippers  to  false  bill  freight  in  order  to  obtain 
cheaper  rates.  The  commission,  through  its  Bureau  of 
Inquiry,  compels  the  observance  of  that  section.  The 
original  Safety  Appliance  Act  of  1893  was  intended  to 
promote  safety,  but  it  has  in  many  ways  promoted  effici- 
ency in  operation,  and  this  is  also  true  with  respect  to  the 
locomotive  inspection  act  and  other  safety  legislation 
enacted  later. 

Fourth  Period 

From  1906  to  1917  was  the  first  period  of  real  regula- 
tion. The  Hepburn  Act  of  1906  broadened  the  field  of 
Federal  regulation.  The  most  important  feature  was  the 
authority  of  the  Commission  to  prescribe  just  and  reason- 
able rates.  In  the  Mann-Elkins  Act  of  1910  the  effective- 
ness of  the  fourth  section  was  restored.  The  observance 
of  this  section  is  of  great  help  to  the  transportation 
machine  as  it  in  a  measure  prevents  wasteful  service. 

In  the  1906  Act  the  Commission's  jurisdiction  was  ex- 
tended to  include  all  instrumentalities  or  facilities  for 
shipment  regardless  of  ownership,  in  order  to  give  control 
of  the  private  car  lines  and  the  so-called  industrial  roads 
and  prevent  extortion  from  the  railroads  by  large  shippers. 
After  the  passage  of  the  Act  of  1887  there  were  several 
wavs  by  which  large   shippers  could  legally  demand  re- 


bates from  the  carriers.  Many  large  oil  companies  and 
other  shippers  owned  their  own  cars  ;  the  packers  owned 
their  own  refrigerator  cars.  The  large  shippers  furnished 
their  cars  for  the  transportation  of  their  products  and 
obtained  excessive  payments  for  the  use  of  their  equip- 
ment as  well  as  exorbitant  refrigeration  charges  in  con- 
nection with  their  refrigerator  cars.  In  an  investigation 
before  the  Commission  in  1904  the  president  of  the  Santa 
Fe  and  the  president  of  the  Great  Western  testified  that 
their  roads  did  not  like  to  be  dictated  to  by  shippers,  but 
because  of  carrier  competition  they  could  not  help  it. 

Another  form  of  extortion  which  grew  up  after  1887 
was  by  small  terminal  roads.  Producers  incorporated 
switching  tracks  or  sidings  into  a  railroad  and  thereby 
secured  a  large  division  of  the  rates.  This  form  of  re- 
bating spread  rapidly.  The  first  case  of  record  that  I  can 
find  was  the  investigation  of  the  salt  trust  in  1903.  This 
concern  owned  9  mines  at  Hutchinson.  Kansas,  and  had 
one  mile  of  tracks  around  the  works.  It  incorporated 
these  tracks  as  the  Hutchinson  &  Arkansas  Railroad.  The 
railroads  agreed  to  give  this  midget  road  as  a  division 
25  per  cent  of  the  rates  to  Missouri  River  not  to  exceed 
50  cents  per  ton.  which  was  equivalent  to  an  amount 
ranging  from  $1  5  to  $20  per  car.  The  steel  and  lumber 
companies  organized  many  of  these  miniature  roads.  A 
large  company  at  Chicago  organized  its  switching  lines 
into  a  road  and  received  a  division  of  about  $12  per  car. 
Up  to  about  1905  it  had  received  rebates  in  this  manner 
amounting  to  about  $3,000,000.  All  of  this  led  to  the 
j  assage  of  the  provision  as  to  allowances  in  section  15, 
preventing  the  payment  of  a  sum  greater  than  the  cost 
of  the  service. 

(  »ther  legislation  was  enacted  during  this  period  which 
was  helpful  to  the  transportation  machine  as  a  whole.  The 
commodities  clause  in  the  Act  of  1906  made  it  unlawful 
for  a  carrier  to  transport  any  commodity  which  it  owned 
or  produced  other  than  lumber.  This  clause  prevented 
railroad  corporations  from  engaging  in  another  business 
and  transporting  their  products  at  a  cheap  rate  to  the 
detriment  of  transportation.  In  1906,  section  1  was 
amended  so  that  carriers  could  be  required  to  make 
physical  connections  with  lateral  branch  lines  of  road. 

Up  to  1920  Government  regulation  was  confined  mainly 
towards  restraining  abuses  of  transportation  rather  than 
something  constructive.  Important  phases  of  the  railroad 
problem  that  had  been  left  unregulated  were  capitalization 
and  service.  Railroads  up  until  that  time  had  absolute 
freedom  in  the  issuance  of  securities.  The  lack  of  au- 
thority to  regulate  security  issues  tended  to  obscure  the 
relationship  between  the  railroad  investment  and  railroad 
earnings,  and  also  to  lend  color  to  the  widespread  opinion 
that  the  railroads  were  over-capitalized. 

The  regulation  of  service  was  likewise  neglected.  The 
problem  of  adequate  transportation  service  had  received 
little  attention.  Because  of  competition  shippers  were  in 
many  cases  treated  with  liberality  and  wasteful  service 
became  a  matter  of  routine.  These  defects  were  realized 
during  the  first  year  of  the  war  period,  1917,  when  the 
necessity  of  providing  adequate  service  was  paramount. 
Because  of  traffic  congestion  and  car  shortage.  Congress 
in  1917  enacted  the  car  service  section,  giving  the  Com- 
mission jurisdiction  to  establish  and  enforce  rules  and 
practices  with  respect  to  car  service. 

As  a  result  of  several  conditions  the  transportation 
service  in  the  latter  part  of  1917  was  inadequate  to  handle 
the  unusual  traffic  burden  of  the  war  period.  The  neces- 
sity for  complete  unification  during  the  extraordinary  war 
conditions  resulted  in  Federal  control. 

Federal  Control  Period 

I  do  not  intend  to  discuss  the  relative  merits  of  private 
operation  as  against  Government  operation  during  Federal 
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control;  whatever  may  have  been  its  faults  or  its  virtues 

the  responsibility  rests  with  you.  The  principal  lesson  of 
Federal  control  was  to  demonstrate  the  possibilities  of  and 
need  for  unification.  People  saw  the  advantages  of 
unified  use  of  equipment  and  facilities  ami  of  uniform 
Standards  of  service  anil  operation.  While  the  improve- 
ments in  operating  practices  during  Federal  control  were 
not  full)  recognized  due  to  war  conditions,  they  did  have 
an  important  and  direct  influence  upon  the  policy  of  the 
legislation  enacted  when  the  railroads  were  restored  to 
private  management.  A  number  of  emergency  measures 
were  passed  during  federal  control,  but  I  shall  not  refer 
to  them  here. 

At  the  end  of  federal  control,  the  railroads  were  turned 
back  with  a  reconstructed  system  of  Government  regula- 
tion. Tin  [Transportation  Act  of  1920  was  designed  not 
onlj  to  cure  defects  in  old  legislation  but  to  give  assistance 
to  the  transportation  industry.  While  it  provided  financial 
safeguards  for  the  maintenance  of  railroad  credit,  the 
main  problem  was  to  provide  for  co-operative  effort  and 
to  stimulate  the  fullest  possible  utilization  of  the  trans- 
portation plant  through  unification.  In  commenting  on 
the  serviceability  of  this  Act  in  the  solution  of  these  two 
problems,  J  want  it  understood  that  1  may  not  agree  with 
the  wisdom  of  certain  of  its  provisions. 

Period  Beginning  in  1920 

The  new  legislation  can  well  be  divided  into  two  general 
groups:  (1)  Provisions  dealing  with  unity  of  operation 
and  service;  and  (2)  provisions  to  stabilize  credit.  A 
series  of  laws  were  also  passed  dealing  .entirely  with  the 
termination  of  Federal  control,  but  they  now  possess  only 
a  historical  interest.  Provisions  were  also  made  for 
temporary  loans  to  the  railroads  until  their  credit  could 
be  re-established. 

Unification 

The  new  legislation  proposes  to  secure  the  fullest  use 
of  the  existing  plant  through  permissive  consolidations. 
The  Commission  must  draw-  up  a  plan  for  consolidating 
all  roads  into  a  limited  number  of  systems  and  the  rail- 
roads may  then  consolidate  in  conformity  with  that  plan. 
The  theory  of  the  law  is  that  the  weak  and  the  strong 
roads  will  be  so  consolidated  as  to  form  evenly  balanced 
systems  and  that  such  consolidations  will  result  in  more 
effective  utilization  of  plant  and  equipment,  prevent  dupli- 
cation, and  be  the  means  of  attaining  an  operating  unity. 

The  Act  also  provides  that  before  any  new  road  or 
extension  can  be  constructed,  the  Commission  must  first 
find  such  construction  to  be  in  the  public  interest  and  give 
its  approval  with  a  view  to  building  up  a  transportation 
machine  responsive  to  public  needs. 

The  car  service  section  was  broadened.  This  section 
prohibits  discrimination  between  carriers,  and  is  a  positive 
factor  to  provide  adequate  service  and  facilities.  The 
public  control  over  service  acquaints  the  regulating  body 
with  the  needs  of  the  carriers  and  brings  forcibly  to  its 
attention  the  necessity  for  adequate  rates.  Along  this 
same  line,  the  Commission  was  given  power  to  require 
the  joint  use  of  terminal  facilities  in  order  that  the  trans- 
portation plant  might  be  fully  used  to  meet  public  needs. 
The  unification  of  facilities  means  economy  and  efficiency 
in  operation. 

Provisions  to  Stabilize  Credit 

The  other  main  purpose  of  the  Transportation  Act  was 
to  assist  in  stabilizing  the  credit  of  the  railroads  and 
several  provisions  were  inserted  for  that  purpose.  The 
level  of  rates,  railroad  credit,  and  capital  investment  are 
interwoven  subjects. 

The  Act  recognizes  that  transportation  must  have 
sufficient  revenue  to  attract  capital.     Congress  established 


a  rule  ot  rate  making,  as  well  as  a  principle  to  govern 
a  lair  return,  and  the  disposition  of  the  excess  n  venUi  . 
Section  15a  provides  that  a  level  of  rates  be  established 
sufficient  under  honest,  efficient,  and  economical  mat 
ment  to  earn  a  fair  return.  May  I  call  your  particular 
attention  t,,  the  requirement  as  to  honest,  efficient,  and 
economical  management?  While  section  15a  is  usually 
spoken  of  as  safeguarding  the  rights  of  the  corporate 
carriers,  its  purpose  was  also  to  assist  in  maintaining 
proper  credit  so  that  the  transportation  system  might  be 
satisfactorily  operated  and  developed. 

i  ongress  realized  that  rates  could  not  be  established 
that  would  give  uniform  earnings  to  strong  and  weak 
carriers  alike,  and  that  excess  earnings  were  bound  to 
be  realized  by  the  strong  roads.  One-half  of  such  excess 
is  to  be  collected  and  deposited  in  a  contingent  fund  to  be 
used  in  the  furtherance  of  transportation  needs  by  making 
loans  and  in  purchasing  and  leasing  equipment  to'  carriers. 
This  provision  recognizes  the  unity  of  the  transportation 
machine  and  is  to  strengthen  the  credit  of  the  carriers  as 
a  whole  rather  than  to  enhance  the  income  of  particular 
carriers. 

Hence  regulation  has  now  become  a  dual  function — 
first  to  prevent  undesirable  discrimination,  and  second,  to 
determine  general  rate  levels  and  control  railroad  profits. 
Theoretically  at  least  the  law  not  only  protects  the  public 
from  high  rates,  but  protects  the  railroads  from  rates  that 
are  too  low. 

But  a  reasonable  rate  level  will  not  encourage  the  in- 
vestment of  private  capital  unless  there  is  a  guarantee 
against  financial  mismanagement.  These  practices  in  the 
past  have  had  a  significant  influence  on  rates,  service,  and 
credit.  It  is  not  necessary  to  discuss  the  relationship  of 
over-capitalization  to  rates  and  service  other  than  to  point 
out  that  over-capitalization  leads  to  impaired  service 
through  its  destructive  influence  on  the  credit  of  the 
carrier.  So  the  Act  provides  that  a  carrier  must  secure 
authority  from  the  Commission  before  securities  can  be 
issued.  It  is  usually  thought  that  this  section  is  to  protect 
investors,  but  the  regulation  of  security  issues  is  also 
necessary  to  help  and  protect  service. 

The  authority  of  the  Commission  was  also  extended  to 
prescribe  minimum  rates  as  well  as  maximum.  This  was 
intended  as  a  safeguard  from  rate  wars  which  result  in 
the  destruction  of  revenues.  Power  was  also  given  to 
prescribe  divisions  between  carriers  and  in  so  doing  to 
give  due  consideration  to  their  financal  needs.  This  was 
to  help  solve  the  difficulties  surrounding  co-existence  of 
the  weak  roads  and  the  strong  roads.  Under  the  old  sys- 
tem, divisions  were  a  matter  of  bargaining  among  the 
interested  carriers,  and  in  many  cases  strong  carriers 
forced  inequitable  divisions  upon  weaker  ones. 

I  have  endeavored  to  show  that  while  the  primary  pur- 
pose of  the  first  legislation  was  to  remove  discrimination 
between  shippers,  it  was  also  of  immense  aid  to  the  trans- 
portation industry.  Those  who  advocate  a  hands-off 
policy  on  the  part  of  the  Government  and  who  simply 
repeat  the  slogan  "let  the  railroads  alone"  forget  that  the 
effect  of  the  greater  part  of  legislation  has  been  to  help 
the  railroads — if  not  the  corporations  operating  them.  So 
far  as  the  railroad  as  a  public  utility  is  concerned,  a  study 
of  the  legislation  from  the  first  land  grant  down  to  the 
Transportation  Act  shows  that  it  has  been  the  policy  of  the 
Government  to  be  helpful  to  the  railroads  even  to  the 
extent  of  protecting  them  from  themselves.  Therefore 
I  think  that  the  phrase  "Help  the  railroads  along"  would 
be  more  representative  of  the  effect  of  regulation. 

The  provisions  for  an  adequate  transportation  machine 
involve  a  very  difficult  adjustment  between  private  rights 
of  the  operating  interests  and  the  public  interests.  The 
operation  of  this  law   and  the  performance  of  railroads 
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under  it  have  not  been  fully  co-ordinated  and  this  has 
given  rise  to  the  oft-repeated  phrase  that  the  railroads  are 
on  trial.  The  railroads,  like  every  other  human  agency, 
are  always  on  trial.  So  long  as  they  perform  with  ef- 
ficiency and  economy  the  functions  for  which  they  were 
created,  they  will  continue  to  exist  in  their  present  or  in 
an  improved  form.  I  am  not  overlooking  the  fact  that 
within  the  past  score  of  years  400,000  miles  of  hard- 
surfaced  highways  have  been  built  in  this  country  on 
which  millions  of  automobiles  and  motor  trucks  now  carry 
on  a  large  portion  of  the  transportation  service  that  other- 
wise would  be  performed  by  the  railroads.  I  think  that 
it  is  not  too  much  to  say  that  we  are  at  present  passing 
through  an  evolution  in  the  transportation  indusry  per- 
haps greater  than  from  the  stage-coach  to  the  canal,  or 
from  the  canal  to  the  railroad.  It  is  this  that  will  tax  to 
the  utmost  the  constructive  ability  and  genius  of  those  in 
charge  of  the  mechanical  departments  of  our  railroads. 

The  solution  of  the  railroad  problem  is  a  matter  for  the 
people  to  decide.  It  is  the  duty  of  all  of  us  to  follow  the 
policy  indicated  by  them.  The  success  of  the  present  laws 
depends  largely  upon  the  attitude  of  the  carriers  them- 
selves. They  must  show  in  practice  that  they  realize  that 
they  are  performing  a  public  function.  They  must  will- 
ingly agree  to  co-operative  arrangements  in  order  to 
promote  the  general  transportation  needs.  And  above  all, 
they  must  realize  their  responsibility  to  the  public  in 
operating  efficiencv  and  must  co-ordinate  their  adminis- 
trative control,  operating  practices,  methods  of  mainte- 
nance, and  purchasing  plans  in  such  a  way  that  will  promote 
economies  wherever  possible.  Unless  this  is  done,  the 
rate  features  of  section  15a  will  fail  either  to  protect  the 
public  against  excessive  charges  or  to  give  the  carriers 
adequate  revenues. 

There  are  innumerable  ways  in  which  this  association 
as  such,  and  its  members  in  their  official  capacities,  can 
pn:mote  economy  and  efficiency  in  operation  and  thus 
cany  out  the  policy  of  the  Act.  Some  of  them  are  as 
follows : 

Standardization 

The  value  of  standardization  of  railway  equipment  has 
long  been  recognized  by  this  association.  This  does  not 
mean  stagnation  but  improvement  along  certain  well 
defined  lines  even  though  it  does  sometimes  result  in 
sacrificing  some  of  our  pet  theories  or  designs.  Wonder- 
ful progress  has  been  made  in  the  standardization  of 
freight  car  design,  construction,  and  repair;  in  fact  at 
present  we  are  approaching  the  point  where,  except  for 
the  older  types  of  cars,  there  is  no  good  reason  for  send- 
ing freight  cars  home  for  any  repair  short  of  rebuilding. 
And  even  rebuilding,  in  the  case  of  damaged  cars,  is  quite 
generally  being  done  by  the  line  responsible  for  the 
damage.  There  can  no  longer  be  doubt  as  to  the  feasi- 
bility or  desirability  of  complete  standardization  of  all 
general  service  cars  leaving  each  railroad  to  provide  such 
special  equipment  as  the  character  of  its  local  traffic  may 
require.  Complete  standardization  of  passenger  cars  is 
not  so  essential,  although  it  will  bring  about  economies 
in  manufacture  and  in  carrying  charges  on  repair  parts 
which  will  result  in  substantial  savings. 

Although  the  use  of  joint  roundhouses  or  joint  terminal 
facilities  is  not  uncommon,  locomotives  are  not  generally 
interchanged,  and,  so  far  as  maintenance  is  concerned, 
standardization  of  locomotives  is  not  so  urgent.  How- 
ever, it  would  produce  substantial  economies  in  manu- 
facture and  result  in  saving  in  the  engineering  department 
to  have  standard  designs  as  far  as  the  sen-ice  conditions 
will  permit.  Manufacturers  of  railway  supplies  have  done 
wonders  in  standardization  and  their  methods  in  this 
respect  can  be  profitably  followed. 


Idle  Equipment 

This  means  not  only  equipment  that  is  idle  due  to  being 
unserviceable,  but  also  equipment  which  for  any  other 
reason  does  less  than  a  reasonable  days'  work  each  day. 
I  think  it  is  quite  common  to  disregard  the  cost  of  an 
excessive  number  of  locomotives  standing  idle  either 
awaiting  repairs  or  ready  for  service.  As  they  are  always 
stored  directly  under  the  eyes  of  the  mechanical  depart- 
ment officials,  it  is  difficult  to  understand  just  why  they 
should  be  overlooked  unless  the  carrying  charges  have 
never  been  calculated. 

It  is  somewhat  different  as  to  freight  cars  because  they 
are  stored  at  various  places  along  the  line.  Unless  a  care- 
ful check  is  made  the  number  of  idle  cars,  even  of  foreign 
cars,  may  be  overlooked.  However,  there  is  little  dif- 
ference between  the  per  diem  on  a  foreign  car  and  the  cost 
of  carrying  a  home  car.  The  per  diem  is  about  $1  per 
day  and  the  depreciation  and  interest  charges  on  the 
average  box  car  will  run  very  close  to  $1  per  day.  To  pay 
the  cost  of  keeping  a  car  standing  idle  for  one  day  will 
require  the  revenue  earned  hauling  one  ton  of  freight  100 
miles,  and  the  cost  of  one  idle  locomotive  for  one  day 
equals  the  revenue  earned  hauling  one  ton  of  freight 
1,200  miles.  Carrying  charges  on  the  difference  be- 
tween 10  per  cent  and  17  per  cent  of  locomotives  un- 
serviceable consumes  the  revenue  of  hauling  a  ton  of 
freight  5.392,800  miles  per  day  and  approximately  two 
billion  miles  per  annum. 

The  loss  on  unserviceable  locomotives,  however,  is  a 
relatively  small  item  in  comparison  with  the  waste  of  time 
by  locomotives  at  terminals.  The  average  locomotive 
performs  about  6  hours'  service  out  of  each  24.  This  is 
partly  due  to  lack  of  terminal  facilities,  but  partly  also  to 
methods  and  organization  at  terminals.  Careful  investi- 
gations have  repeatedly  shown  an  average  loss  of  from 
3  to  5  hours  getting  locomotives  to  and  from  trains.  A 
similar  loss  getting  them  across  the  cinder  pit  leaves  a 
relatively  small  percentage  of  time  available  to  make 
necessary  repairs.  Surely  it  should  not  be  too  much  to 
expect  that  a  locomotive  would  actually  earn  money  50 
per  cent  of  its  time.  The  savings  in  carrying  charges  that 
would  result  from  a  more  intensive  use  of  locomotives 
and  cars  would  be  startling. 

Budget  System  of  Doing  Work 

Much  has  been  said  in  favor  of  the  budget  or  appro- 
priation system  in'  handling  maintenance  expenditures.  It 
is  not  my  purpose  to  discuss  the  advantages  and  disad- 
vantages of  this  system,  but  I  wish  to  refer  to  what  may 
be  called  the  budget  system  of  distribution  of  work.  One 
of  the  most  valuable  assets  a  railroad  can  have  is  a  corps 
of  steady,  contented,  reliable  employees.  They  cannot 
be  secured  where  it  is  the  general  practice  to  attempt 
month  by  month  or  week  by  week  to  make  reduction  in 
the  payroll  correspond  with  fluctuations  in  business.  Of 
course,  I  know  it  is  not  possible  to  disregard  revenue  in 
order  to  keep  a  uniform  force  of  employees,  but  with 
a  little  more  foresight  that  should  not  be  necessary.  Year 
in  and  year  out  it  is  possible  to  make  a  very  close  approxi- 
mation of  the  number  of  class  repairs  that  will  be  required 
during  each  year  to  maintain  equipment  in  good  sen-ice- 
able  condition.  It  is  true  that  we  have  good  years  and 
bad  years,  but  taking  one  with  another  it  is  entirely 
feasible  to  calculate  very  closely  just  what  will  be  re- 
quired in  the  way  of  class  repairs.  If  this  can  be  divided 
into  equal  parts  and  the  shops  assigned  a  certain  number 
of  regular  class  repairs  per  month,  there  will  be  no  in- 
creased cost  in  the  total  annual  expenditure  if  the  shops 
are  kept  working  at  a  rate  which  will  turn  out  that 
number  per  month.  Under  this  plan  it  is  true  that  during 
the  dull  months  the  number  of  locomotives  in  white  lead 
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will  increase,  but  under  the  other  plan  the  number  in  bad 
order  will  accumulate.  It  is  cheaper  and  much  more 
satisfactory  to  store  locomotives  in  white  lead  than  it  is  to 
store  them  in  an  unserviceable  condition. 

The  big  difference  between  the  two  policies  is  apparent 
when  business  begins  to  improve  and  there  is  a  demand 
for  power  and  at  the  same  time  for  men.  The  forces 
can  not  be  increased  to  correspond  with  the  increased 
demand  for  power.  The  result  is  a  large  amount  of 
penalty  overtime  causing  more  or  less  dissatisfaction,  and 
the  use  of  equipment  which  is  not  in  good  serviceable 
condition.  This  policy  causes  losses  all  the  way  along  the 
line,  first,  in  performing  work  under  pressure  without 
sufficient  force  or  facilities;  second,  in  operating  equip- 
ment not  in  good  condition  resulting  in  increased  repair 
costs  and  fuel  costs ;  and  third,  in  causing  delay  to  traffic 
with  resulting  expense  for  overtime,  and  in  many  other 
ways. 

No  doubt  this  has  all  been  said  before  in  various  ways, 
but  it  is  also  true  that  the  results  of  1923,  which  have  been 
pointed  to  with  pride  so  far  as  the  movement  of  traffic  is 
concerned,  strongly  indicate  the  need  for  saying  it  again. 
Maintenance  of  equipment  expenditures  during  1923  were 
$1,465,405,904,  or  about  one  dollar  out  of  every  four 
earned  by  the  railroads  and  expenditures  for  new  equip- 
ment during  the  same  period  amounted  to  about  $690,- 
857,266.  The  members  of  this  association  therefore  were 
responsible  for  a  total  expenditure  of  considerably  over 
$2,000,000,000.  Increased  capital  expenditures  require 
increased  revenues. 

I  have  no  criticism  to  offer  of  the  results  in  the  way 
of  handling  traffic  for  the  year  1923,  but  we  may  as  well 
face  the  facts.  While  there  was  a  tremendous  increase  in 
cars  loaded  over  1918,  there  was  but  a  2  per  cent  increase 
in  revenue  ton-miles,  and  to  accomplish  this  we  had  9  per 


cent  increase  in  tractive  power,  32.9  per  cent  increase  in 
maintenance  expenditures,  and  65  per  cent  increase  in 
capital  expenditures.  When  the  capital  expenditures  and 
the  operating  expenses  increase  in  greater  ratio  than  the 
increase  in  revenue  ton-miles  or  increase  in  revenues,  we 
are  headed  toward  either  increased  rates  or  red  figures  in 
the  ledger. 

This  brief  review  of  the  laws  relating  to  transportation 
has  been  given  because  the  members  of  this  association 
are  largely  responsible  for  efficiency  and  economy  in  the 
maintenance  of  equipment  and  to  show  the  importance  of 
the  most  complete  co-operation  in  the  interest  of  operating 
efficiency  if  the  railroads  are  to  continue  to  enjoy  the 
benefits  of  existing  laws. 

Summing  up  what  I  have  said,  the  big  job  ahead  of 
the  members  of  this  association  is  to  see  what  can  be  done 
to  eliminate  losses  all  along  the  line.  I  appreciate  the 
difficulty  of  improving  terminal  facilities  to  avoid  terminal 
delays,  but  it  can  and  should  be  done.  I  realize  it  costs 
money  to  adopt  improved  methods  and  put  in  modern 
machinery  but  to  reduce  maintenance  costs  few  boards  of 
directors  would  be  so  unbusinesslike  as  to  refuse  to  appro- 
priate the  necessary  money  for  improvements  when  it 
could  be  shown  that  the  net  return  could  be  thereby  in- 
creased. One  of  the  things  for  which  I  think  the  Mechan- 
ical Department  can  rightfully  be  criticised  is  that  you 
are  not  aggressive  enough  in  selling  your  good  ideas  to 
the  management.  Develop  your  plans,  calculate  the  saving 
which  will  result,  show  the  management  that  in  asking 
for  necessary  funds  you  are  working  in  their  interest  and 
then  work  for  the  adoption  of  what  you  know  to  be  right. 

With  adequate  facilities  and  the  support  and  co- 
operation of  the  management  the  members  of  this  associa- 
tion can  be  relied  upon  to  provide  the  necessary  equipment 
to  meet  the  transportation  needs. 


Passenger  Train  Handling 


A    Paper    Presented    by    the    Central    Air    Brake   Club   at   the   Air   Brake   Association   Convention. 


The  question  of  passenger  trains  being  on  time  and 
smoothly  handled,  is  receiving  much  consideration,  be- 
cause of  competition.  The  public  has  been  educated  to 
expect  high  speed,  safety  and  luxuries  in  the  way  of  serv- 
ice, that  were  not  formerly  demanded.  As  a  result,  they 
are  critical  if  trains  are  delayed  or  are  not  handled 
smoothly.  The  influence  these  dissatisfied  passengers 
have  on  others  contemplating  a  trip,  cannot  be  discounted. 
Therefore,  the  question  of  keeping  trains  on  time  and 
handling  them  smoothly,  is  not  only  a  question  of  senti- 
ment and  pride,  but  also,  in  reality,  a  question  of  dollars 
and  cents. 

The  fundamental  cause  of  shocks  to  trains  is  a  sudden 
change  of  slack,  either  in  or  out,  and  is  produced  by  a 
rapid  change  of  velocity  between  the  various  units  com- 
prising the  train.  The  degree  of  severity  of  the  shock 
depends  upon  the  rate  at  which  the  change  in  velocity 
takes  place,  this  being  materially  influenced  by  the  weight 
and  length  of  the  train. 

The  direct  cause  of  shocks  are  starting  quickly,  taking 
slack  harshly  or  restarting  quickly  after  taking  slack.  The 
action  of  the  brakes  in  changing  the  slack  will  be  the  most 
severe  at  low  speeds,  therefore,  make  any  brake  applica- 
tion suit  the  speed — being  careful  to  avoid  heavy  brake 
applications  at  slow  speed. 

It  is  desirable  to  avoid  a  change  in  the  position  of  the 
throttle  and  the  use  of  the  air  brakes  at  the  same  time. 
This  is  important  if  the  action  of  either  will  change  the 
train  slack  in  the  same  direction.     Under  such  condition 


the  effect  would  be  intensified  if  both  were  used  at  the 
same  time.  Do  not  open  the  throttle  until  all  brakes  have 
had  time  to  release.  For  slow  speed  stops,  do  not  shut  off 
and  immediately  apply  the  brakes.  Either  shut  off  gradu- 
ally a  few  seconds  previously,  according  to  conditions,  or 
apply  the  brakes  to  a  proper  degree  and  later  reduce  the 
throttle  gradually  until  "shut  off." 

A  few  seconds  of  time  allowance  for  the  effect  of  the 
action  of  the  throttle,  another  between  the  initial  and  sub- 
sequent reductions  is  of  such  vital  importance  in  the  op- 
eration of  long  passenger  trains,  that  the  time  element 
cannot  be  ignored,  more  especially  on  long  trains  and  slow 
speed  stops. 

Rear  end  cars  (observation  and  sleepers,  braked  at  75 
per  cent  on  50  pounds  cylinder  pressure  equivalent  90 
per  cent  on  60  pounds)  seldom  lose  much  of  their  maxi- 
mum retarding  effect,  because  they  are  not  load  cars. 
Day  coaches  are  semi-load  cars  while  baggage,  mail 
and  express  cars  just  ahead,  although  braking  75 
per  cent  when  empty,  are  usually  loaded  so  that  the 
average  retardation  for  them  when  operated  in  trains  is 
around  45  to  55  per  cent  of  the  total  load.  Forward  of 
these  is  the  locomotive  varying  from  35  to  41  per  cent  in 
brake  force  in  proportion  to  the  working  load.  From  the 
above  it  will  be  seen  that  the  modern  passenger  train  run- 
ning forward  will  stretch  after  all  brakes  are  applied  and 
stretch  harder  as  the  brake  force  is  increased.  The  opposite 
is  true  of  a  backing  train,  after  all  brakes  are  applied  the 
train  bunches  and  remains  so  until  the  brakes  are  released. 
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Brake  Effect  From  the  Brake  Pipe  Reduction 

The  brakes  nearest  to  the  point  in  the  train  where  the 
reduction  is  started,  are  the  first  to  begin  to  apply.  With 
a  train  running  forward,  and  the  brake  pipe  reduction 
started  from  the  head  end,  the  tendency  is  to  start  bunch- 
ing. After  the  brake  pipe  reduction  is  effective  on  the 
rear,  the  train  stretches  again. 

If  the  train  is  backing  and  the  back-up  men  are  con- 
trolling, the  rear  brakes  start  to  apply  first,  which  would 
tend  to  bunch  the  train  beginning  at  the  rear,  therefore,  a 
very  moderate  use  of  steam  by  the  engineer  to  keep  the 
slack  in,  until  he  feels  the  brake  begin  to  hold,  wdl  ma- 
terially assist  in  producing  a  smooth  stop.  Any  engineer 
who  complains  of  haying  had  his  head  bumped  against  the 
cab  backboard,  when  the  back-up  man  used  the  brake, 
should  think  over  the  above  item. 

This  is  equally  true  if  the  engineman  stops  the  backing 
train.  Do  not  "shut  off"  entirely  until  the  reduction  has 
been  sufficient  to  have  all  brakes  applied  throughout  the 
train.  Keeping  the  locomotive  brake  released  at  this  time 
assists  materially. 

The  automatic  brake  is  based  on  piston  travel.  Very 
few  actually  realize  what  this  means.  Many  cases  of 
rough  handling  can  be  traced  to  short  piston  travel,  thus 
reducing  the  inability  to  develop  a  low  cylinder  pressure 
for  a  reduction  of  6  to  7  pounds. 

It  is  true  that  many  of  the  older  forms  of  passenger 
brakes  have  a  great  deal  of  deflection,  which  causes  the 
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Cylinder  Pressure 

piston  travel  to  elongate  excessively  as  the  cylinder  pres- 
sure is  increased,  primarily  due  to  high  total  leverage  and 
weak  members.  Added  to  this,  is  an  increase  of  lJ/2  to 
2y2  inches  difference  between  full  standing  and  running 
travel,  due  to  trucks  settling. 

Since  the  slack  adjusters  gradually  take  up  a  great  por- 
tion of  this  elongation.  32  to  40  operations  for  1  inch  take 
up,  the  standing  travel  is  finally  shorter.  There  is  prac- 
tically no  difference  between  the  standing  and  running 
piston  travel   on   light  applications.     Therefore,  on   such 


vehicles  the  initial  travel  is  around  4  to  4j/2  inches,  be- 
comes longer  as  the  brake  force  is  increased,  and  after  all 
deflection  and  settling  of  trucks  on  a  full  application  run- 
ning, the  piston  travel  approaches  8  inches.  Small  cylin- 
der volume  results  in  much  too  high  cylinder  pressure  for 
light  reductions. 

So  long  as  cars  were  light  and  trains  were  short,  the 
above  conditions  did  not  interfere  with  train  handling  to 
any  great  extent,  but  with  long  heavy  trains  it  has  be- 
come quite  a  serious  matter. 

The  modern  clasp  brake  has  about  J/2  inch  difference 
between  standing  and  running  piston  travel,  very  little 
deflection  and  longer  piston  travel  for  the  initial  reduc- 
tion, with  a  corresponding  lower  pressure  at  this  moment. 
Clasp  brake  cars  should  be  adjusted  to  not  less  than  7y2 
inches,  standing  travel,  with  a  full  service  brake  applica- 
tion. Roads  doing  this  are  getting  very  good  results. 
Some  roads  are  adjusting  the  other  types  of  foundation 
brakes  at  7}4  inches  standing  travel  also,  thereby  obtain- 
ing smoother  brake  operation.  One  property,  which  has 
only  the  low  hung,  single  shoe,  six  wheel  trucks,  make  it 
a  practice  to  start  the  trains  with  7)/2  inches  standing 
travel  and  let  them  out  at  one  point  on  the  line  on  coast 
trains,  about  half  way  between  the  extreme  terminals, 
thus   obtaining  better  results. 

Fig.  1  is  illustrative  of  what  is  desired  and  what  fre- 
quently occurs.  Line  "A"  represents  the  desired  cylinder 
pressure  per  pound  of  brake  pipe  reduction.  Line  "B" 
practically  represents  that  which  occurs  with  a  modern 
clasp  brake,  while  line  "C"  and  "C1"  shows  the  occurrence 
on  the  cars  with  the  least  desirable  foundation  brake  con- 
dition. 

With  such  brake  adjustments  as  shown  on  line  "C," 
long  trains  cannot  be  regularly  and  smoothly  handled. 

Graduated  Release 

There  are  two  types  of  Graduated  Release  Brakes  in 
use  for  steam  road  service  known  as  L.  N.  and  U.  C. 
When  an  experienced  air  brake  man  thinks  over  the  flexi- 
bility of  the  straight  air  brake,  with  its  ability  to  be 
"graduated  off."'  to  produce  less  declaration,  he  does  not 
wonder  that  graduated  release  was  incorporated  in  the 
automatic  brake. 

In  the  days  of  lighter  trains  and  few  cars,  the  one  ap- 
plication method  of  stopping  passenger  trains  with  the 
automatic  brakes,  was  common  practice.  In  conjunction 
with  this  was  the  pre-release,  or  releasing  just  sufficiently 
before  the  stop  so  that  only  a  light  pressure  was  present 
in  the  brake  cylinders  as  the  train  stopped.  This  allowed 
the  tilting  trucks  to  right  themselves  and  avoided  the 
backward  lurch  at  the  stop. 

Later  on  as  trains  increased  in  length  it  became  the 
custom  to  require  the  two  application  method  of  stopping 
them.  By  this  method  the  brakes  were  intended  to  be 
used  the  heaviest  during  an  application  which  served  to 
reduce  the  speed  quite  rapidly  until  it  was  under  com- 
plete control  near  the  stopping  place,  where  all  the  brakes 
were  to  be  entirely  released,  and  reapplied  later  and  much 
lighter  for  the  final  stop.  This  method  was  considered  the 
most  practical  under  the  existing  conditions  for  the  fol- 
lowing reasons : 

First.     With  ordinary  automatic  brakes  it  has  been 

considered  questionable   to   release   just   before  a  dead 

stop  on  trains  of  9  cars  or  more,  due  to  the  liability  of 

breaking  the  train  in  two.  principally  due  to  the  delay 

in  obtaining  a  release  of  the  rear  brakes. 

Second.  As  considerable  wheel  sliding  occurred  dur- 
ing the  latter  part  of  a  one  application  stop,  the  two 
application  method  is  intended  to  reduce  this  trouble  by 
producing  the  greatest  retardation  during  the  use  of 
the    first    application— then,  after    its  release  the    sec- 
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ond  and  much  lighter  application  is  to  be  so  used  that 
a  light  cylinder  pressure  will  be  present  at  the  finish 
of  the  stop. 

Third.  It  was  considered  impractical  to  require  long 
trains  to  be  stopped  accurately  with  one  application 
(several  reductions  without  having  the  highest  cylinder 

pressure  present  at  the  finish  of  the  stop,  because  the 
engineman  corrected  his  judgment  of  speed  and  dis- 
tan  by   graduating  the  brakes  "on"  only. 
The   two    application    method    consumes    considerable 
more    time,   and    requires   more    stopping    distance   than 
the   one   application    stop;    particularly    so,    if   done   cor- 
rectly and  within  the  bounds  of  the  above  requirements 
and  intuition.     It  also  requires  the  engineer  to  control 
the  train   slack   twice   instead    of   once,   as   with   the   one 
application  method.     Where  long  trains  are  stopped  by 
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the  above  methods  they  are  usually  hard  to  start,  due 
to  the  tram  being  stretched  considerably. 

Three  things  are  required :  Smoothness,  accuracy  and 
making  time. 

The  one  application,  "graduated  off"  stop  requires  less 
distance  than  the  two  application  stop,  and  along  with  it, 
less  time.  It  assists  in  making  schedule  time.  This  is 
demonstrated  in  suburban  and  interrurban  service. 
Smoother  stops  are  accomplished  because  the  train  slack 
adjustment  is  usually  made  only  once  and  at  the  begin- 
ning of  the  stop,  and  while  the  speed  is  highest;  also, 
because  the  brakes  are  coming  off  near  the  end  of  the 
stop.  The  engineer  is  enabled  to  correct  his  judgment 
of  speed  and  distance  after  he  has  used  the  brakes  suf- 
ficiently strong  to  be  sure  he  is  inside  the  stopping  dis- 
tance by  enabling  him  to  "graduate  off"  to  place  the 
train  at  the  desired  location.  This  avoids  an  entire  re- 
lease and  reapplieatiott,  which  under  some  speeds  and 
distance  to  final  stopping  point,  causes  rough  handling 
with  the  two  application  method. 

Where  the  brakes  are  graduated  off  properly,  long 
trains  are  more  easily  started  because  the  train  stetch 
is   reduced   and  draft   gears   release   to  nominal   position 


while  the  train  is  moving.  The  ability  is  present  to 
more  surelj  move  all  triple  valves  or  equalizing  portions 
"I  brak<  equipments  to  release  position  (therefore  less 
stuck  brakes)  because  graduated  release,  quick  recharge 
brakes  require  an  increase  of  brake  pipe  pressure  only. 
I  his   raise  ran  he   made  quite  rapid. 

The  auxiliary  reservoir  recharge  is  taken  care  of  by 
the  air  pressure  from  the  supplementary  or  emergenc}  • 
ervoirs  until  the  brake  is  entirely  released.  This  avoids 
a  drain  on  the  brake  pipe  pressure  while  the  release  is 
being  accomplishd;  also  permitting  several  reapplications 
ot  the  brake  in  quick  succession  without  materially  de- 
pleting the  system.  \lter  the  quick  recharge  feature 
has  been  entirely  absorbed  the  final  finish  of  the  recharge 
of  all  reservoirs  comes  from  the  locomotive  through  the 
brake  pipe. 

Fig.  2  illustrates  the  action  of  the  pressures  as  caught 
by  gauges  on  an  individual  graduated  release  brake. 
Line  A  represents  the  brake  pipe  reduction.  Line  B 
illustrates  the  resultant  brake  cylinder  pressure.  Line  C 
solid  and  dotted  show  the  increases  of  brake  pipe  and 
auxiliary  pressures  while  graduating  off.  Line  D  in- 
dicates the  graduated  release  of  cylinder  pressure.  Line 
E  corresponds  to  the  supplementary  or  emergency  reser- 
voir drop  while  it  is  recharging  the  auxiliary  reservoir. 
Line  at  F  represent  the  final  recharge  of  reservoirs  from 
the  brake  pipe. 

Figs.  3  and  4  are  sections  of  two  recorder  charts  taken 
from  the  forward  and  rear  portion  of  a  14  car  L.  N. 
equipped  train  with  22  brakes,  8  cars  having  double 
brakes.  All  equipment  was  first  operated  as  P.  M., 
supplementaries  being  cut  out.    (See  Fig.  3). 

Tests  No.  1  and  3  are  running  position  releases.  Tests 
No.  2  and  4  show  release  position  use  for  a  limited 
length  of  time.  Observe  the  slow  rise  of  brake  pipe 
pressure  at  the  rear  end  of  train,  on  account  of  the 
drain  by  the  22  auxiliary  reservoirs. 

Compare  these  with  the  occurrence  on  Fig.  4  in  which 
the  supplementaries  are  cut  in  on  the  first  four  of  these 
tests. 

Tests  No.  5  shows  running  position  release.  Tests 
No.  6  shows  release  position,  then  running  position  the 
balance  of  the  time. 

Tests  No.  7  shows  running  position,  lap,  running  po- 
sition, step  ups. 

Tests  No.  S  shows  running  position,  three  releases  and 
three  reapplications  in  quick  succession.  Xote  the  rapid 
and  near  equal  rise  of  the  rear  and  forward  brake  pipe 
pressure  on  each  release.  Test  No.  9  shows  supplemen- 
taries cut  out  again  and  three  similar  releases  and  re- 
applications made.  This  time  the  brake  valve  was  used 
in  release  position  only  until  the  forward  brake  piston 
returned  into  the  cylinder  when  reapplication  was 
made.  Note  how  impossible  it  was  to  drive  the  air 
through  the  brake  pipe  with  any  rapid  result,  due  to 
absorption  by  the  numerous  auxiliary  reservoirs. 

Usually  about  50  seconds  or  less  is  consumed  in  mak- 
ing the  stop  while  not  longer  than  15  to  20  seconds  of 
this  is  used  while  the  brakes  are  being  graduated  off. 
The  average  time  for  the  long  train  two-application  stop 
requires  from  60  to  75  seconds,  if  done  as  intended. 

Two  positions  of  the  brake  valve  are  used  to  increase 
the  brake  pipe  pressure  while  graduating  off,  the  re- 
lease position  and  the  running  position. 

The  release  position  furnishes  a  rapid  rise,  generally 
used  for  the  first  graduations  off  on  long  trains,  for  re- 
charging on  grades  or  for  releasing  the  last  graduation 
where  it  is  desired  to  reduce  the  cylinder  pressure 
quickly.  The  running  position  supplies  a  smaller  but  ef- 
fective opening  for  subsequent  graduation  on  long  trains 
and   all   "graduations   off"  on   shorter  trains. 
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Frequently  graduated  release  trains  have  a  few  P.  M. 
equipment  brakes  placed  in  the  service.  Many  of  you 
are  desirous  of  knowing  where  the  limit  should  be  placed 
on  having  good  graduated  release  work  accomplished. 
It  has  been  shown  that  if  three-fourths  of  the  train  is 
graduated  release  equipment,  good  graduated  release  op- 
eration can  be  performed.  When  PAL  equipment  cars 
are  in  graduated  release  operated  trains  they  release  en- 
tirely when  the  first  graduation  off  is  made.  The  others 
come  off  as  more  release  is  desired. 

A  good  graduated  release  engineer  will  pay  no  at- 
tention to  a  few  P.M.  cars,  but  governs  himself  by  way 
the  train  decelerates  after  the  first  graduation  off. 

When  spot  stops  are  made,  usually  the  train  should 
be  handled  that  all  brakes  are  released  and  the  train  is 


approaching  at  5  or  6  miles  per  hour,  two  or  three  en- 
gine lengths  from  the  stopping  point ;  and  with  the 
locomotive  shut  off  in  time  to  allow  the  slack  to  adjust 
itself.  Then  a  light  application  should  be  made  early 
enough  to  get  the  brake  shoes  against  the  wheels  before 
the  final  one  or  two  small  reductions  needed  to  complete 
the  stop  are  required. 

Where  spot  stops  are  not  made  smooth  with  the  above 
intended  method,  it  is  usually  found  that  either  the  equip- 
ment produces  more  braking  force  per  pound  of  brake 
pipe  reduction  than  intended,  or  the  engineman  delays  the 
initial  reduction  too  late  and  then  crowds  the  brake  on  too 
rapidly  for  the  speed  to  keep  from  going  by. 

Others  make  drag  up  stops  and  with  the  slack  all 
out,  they  shut  off  the  throttle  and  at  the  same  instant, 
apply  the  brakes.  Some  of  the  members  of  this  Club 
are  advocating  and  are  producing  good  water  stops  with 
long  trains,  by  graduating  off  and  having  the  entire  train 
brakes  released  before  it  has  reduced  in  speed  below  7 
or  8  miles  per  hour  three  or  four  car  lengths  away  from 
the  spot.  During  this  period  they  "lap"  the  independent 
brake  valve  and  hold  10  or  15  lbs.  in  the_  locomotive 
brake   cvlinders.      They    then    graduate   the   independent 


brake  "off"  or  "on"  to  the  stop.  This  method  changes 
the  slack  of  train  easy.  They  now  have  the  slack  "in" 
and  if  a  light  service  application  is  necessary  at  the  stop, 
the  train   just  bunches  a  little  harder. 

This  method  should  positively  not  be  used  at  slow 
speed  as  to  do  so  would  cause  a  bad  run  in  of  slack  and 
produce  rough  handling.  This  Committee  believes  that 
advocates  of  the  above  are  being  driven  to  the  practice 
mentioned  because  of  adverse  air  brake  conditions  that 
should  be  corrected. 

Mountain  Grade  Braking 

Retaining  valves  should  be  used  on  graduated  re- 
lease trains,  the  same  as  P.M.  equipment  trains,  when- 
ever the  brakes  cannot  be  recharged  to  80  lbs.     When 


operating  with  retaining;  valves  be  sure  that  the  appli- 
cation is  sufficient  to  insure  a  release,  so  that  the  train 
is  retarded  by  retaining  valves  and  not  by  sticking  brakes. 
Graduated  release  must  not  be  used  when  retaining 
valves  are  in  operation.  Where  retaining  valves  are  not 
cut  in  and  graduated  release  is  depended  upon,  not  more 
than  one  release  graduation  should  be  used  between  com- 
plete recharges.  Use  release  position  of  the  brake  valve 
when  recharging,  and  follow  with  a  "kick-off." 

Where  trouble  is  experienced  with  brakes  sticking  on 
graduated  release  equipment  after  locomotives  are 
changed,  or  switch  engines  are  used  to  change  the  make- 
up of  train,  this  is  primarily  caused  by  a  difference  of 
brake  pipe  pressure  adjustment  on  the  different  loco- 
motives. The  locomotive  not  experiencing  this  trouble, 
having  the  higher  pressure,  possibly  too  much,  while 
the  one  having  the  trouble  has  the  lower  pressure,  pos- 
siblv  below  the  authorized  amount. 

\  good  practice  to  follow  when  changing  engines  is 
to  leave  the  brakes  applied  by  the  delivering  engine  after 
stopping.  The  receiving  engine  releases  them  and  when 
test  of  "brakes  is  made,  "it  will  eliminate  any  trouble  due 
to  a  slight  difference  of  air  pressures  between  the  two 
locomotives. 


Shop   Kink   by  John   Mitchell 

Tool    for    Putting    Flanged  Collars    on    Copper    Pipe 

The  tool  shown  herewith  is  one  that  is  used  for  putting  vise.     It  consists  of  a  base  A  having  jaws  DD  on  either 

flanged  collars  on  copper  pipe  and  thus  does  away  with  side,  to  which  the  links  B  and   C   are  pivotted  on    1    in. 

the  common  brazed  and  ground  joint  that  is  used  on  in-  diameter  pins.    These  links  are  made  of  %  m.  by  _"4  in. 


Vise  Arrangement  for  Copper   Pipe   Flanging    Device 

jector  work  and  other  places  where  copper  pipe  is  used. 

The  work  is  done  in  a  vise  attached  to  a  bench.     The 

form  of  vise   is  one   which   somewhat   resembles   a  pipe 


steel  and  the  link  B  is  pivotted  at  its  upper  end  to  a 
cross  bar  E  which  carries  the  tightening  screw  and  lever. 
At  the  left  hand  end  this  cross  bar  is  held  by  two  lugs 
or  shoulders  on  the  link  C.  It  will  be  seen  from  the 
assembly  engraving  that  if  the  cross  bar  be  dropped  down 
a  little  the  link  C  can  be  swung  out  of  the  way  to  the 
left  and  then  the  cross  bar  and  the  link  B  can  be  swung 
to  the  right  and  the  base  of  the  vise  left  clear  above  for 
the  placing  or  removal  of  work. 

The  cross  bar  is  fitted  with  a  brass  bushing  F  cut  with 
6  acme  threads  to  the  inch  for  the  tightening  screw  which 
is  \y2  in.  in  diameter.  At  the  back  of  the  base  there  is 
an  upwardly  projecting  pair  of  horns  G  which  serve  as 
holders  to  keep  the  pipe,  being  operated  upon,  fairly  in 
ine. 

The  flanging  dies  are  made  of  forged  steel  finished  all 
over  and  case  hardened,  one  being  required  for  each  size 
of  pipe  to  be  flanged,  and  these  are  divided  into  two 
groups  as  far  as  longitudinal  dimensions  are  concerned. 
In  this,  group  A  is  intended  for  pipe  varying  from  2'4 
in.  to  31!  in.  in  outside  diameter  and  group  B  for  pipe 
varving  from  Vj,  in.  to  2  in.  in  outside  diameter. 

The  engravings  give  the  common  dimensions  of  each 
group  and  in  the  following  tables  the  variable  dimensions 
are  given : 
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Dimensions   of   Group   A   Dies 


Copper  pipe 

size  outside 

Diameter, 

— Dimension  in  inches — 

% 

inches 

A 

B 

C 

D 

E 

F 

354 

354 

554 

254 

» 

*;■ ; 

5 

3 

554 

234 

H 

554 

234 

3J4 

5 

254 

H 

5 

254 

3 

m 

256 

H 

434 

2H 

454 

2 

34 

454 

Dimensions 

of   Group 

F 

Dies 

Copper  pipe 

size  outside 

Diameter, 

, 

— Dimension  in  inches — 

inches 

A 

B 

< 

D 

E 

F 

2 

2 

2ft 

4?4 

1*6 

34 

4 '4 

m 

134 

2ft 

4 

134 

34 

4 

l/2 

154 

iyi 

334 

134 

ft 

334 

154 

154 

1ft 

354 

154 

54 

3  54 

When  boring  out  the  hole  A  and  the  counter  bore  B 
of  the  A  group,  a  shim  1/32  in.  thick  is  placed  between 
the  two  die;-  at  X.  And.  when  boring  out  the  same  hole 
and  counterbore  on  the  group  B  dies,  the  shim  at  Y  is 
made  1/32  in.  thick  for  the  die  for  2  in.  pipe  and  1/64 
in.  thick  for  each  of  the  other  three. 


are  used  for  the  operation  of  which  two  sizes  of  drift 
pins  suffice. 

The  form  of  these  expanders  is  shown  in  the  engrav- 
ing. They  are  cut  into  four  or  six  segments  according 
to  the  size  of  pipe  for  which  they  are  intended,  and  they 
are  split  with  a  cutter  .094  in.  thick.  They  are  held  to- 
gether in  the  closed  position  by  a  rubber  band  set  in  the 
groove  as  indicated  and  the  corners  of  the  segments  are 
filed  away  at  A"  as  indicated,  by  which  a  small  groove  is 
formed  for  the  guidance  of  the  drift  pin.  The  expander 
and  the  drift  pin  are  made  of  from  .70  to  .80  carbon 
steel,  heat  treated  and  each  segment  is  stamped  with 
a  stencil  figure  denoting  the  size  of  pipe  on  which  it  is 
to  be  used.  The  bore  in  the  expander  for  the  reception 
of  the  drift  pin  is  tapered  one  in  10  in  order  to  fit  the 
same. 

In  addition  to  the  expander  there  is  a  solid  guide  ring 
made  of  tool  steel,  which  lias  an  outside  diameter  1/32 
in.  less  than  that  of  the  counterbore  B  in  the  dies.  This 
slips  into  the  counterbore  ahead  of  the  shoulder  on  the 
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Copper   Pipe    Flanging    Dies 


The  size  of  pipe  for  which  the  dies  are  intended  is 
stamped  on  the  face  of  each  section,  as  indicated  in  the 
engraving  of  the  upper  section. 

These  shims  give  just  enough  of  separation  to  the  two 
parts  to  clamp  the  pipe  firmly  when  they  are  brought 
together  in  the  vise. 

The  filler  is  1  in.  thick  and  is  placed  back  of  the  dies 
in  the  vise,  as  indicated  when  flanging  2%  in.  or  smaller 
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Pneumatic    Hammer    Dies   for    Copper    Pipe    Flanges 

sizes  of  pipe  and  serves  both  to  adjust  the  dies  and  st 
the  pipe. 

There  is  a  clamping  strap  measuring  1;54  in.  by  3j  j 
in.  by  41..  in.  which  is  laid  across  the  top  of  the  upper 
die  and  serves  as  a  bearing  piece  to  take  the  direct  thrust 
of  the  screw. 

In  order  to  do  the  work  of  flanging  two  set?  of  tools 
are  required ;  one  for  first  expanding  the  pipe  and  the 
other  for  flanging  afterwards. 

As  the  method  is  used,  not  only  on  the  nine  sizes  of 
copper  pipe  indicated  on  the  preceding  tables  but  on  1  in. 
wrought  iron   pipe  sizes  as  well,  ten  sizes  of  expanders 


e>  pander   and   against    the    end   of  the  pipe   and   serves 
a  purpose  that  will  be  explained  later. 

The  drift  pin  is  a  simple  tapered  pin,  with  a  taper  of 


Pipe  Size 

Dia. 

of  Tube 

354 
234 

9]    . 

254 

2 

134 

Co.  P. 
Size.  1"  W. 
I.    P.    Size. 


Expander    Dimensions 
Turning  Dimensions  in  Inches 


IV 


A 

3  A 

2& 
2-h 

2ft 
US 

lft 

lft 


1i 
si 
H 
H 
H 

J? 


c 

25? 
2  A 
2h 
Hi 
15? 
US 
1A 
1A 


D 

354 

3% 

3 

234 

254 

254 

2 

134 


-s 
U 

g 

5s 


F 

ft 

ft 

'4 

54 
54 
54 
54 
54 


G 

HS 
HI 
1R 

*H 

134 

134 
134 
154 


W.  I.  Pipe     , 

Sizes  A 

1'4  lft 


H      154        ft       54      lft 

Turning  Dimensions  in  Inches 


H 

234 
2-h 
2ft 
US 
Hi 
154 
154 
lft 

Si 


A 
A 
A 
A 
A 
54 
54 
54 

54 


No.  of 
Seg- 
ments 
6 
6 
6 
6 
6 
4 
4 
4 


B 

15 


C 

1A 


D 

m 


E 

% 


F 

54 


G 

134 


H 

1A 


No.  of 
— \     Seg- 
I      ments 
A         4 


Guide  Ring  Dimensions 

Finished  Dimensions  in  Inches 

i       Pipe  Sizes  , A 

O.  S.  Dia.  of  Tube  P  K  M  N 

354     3A  3H  3  ft 

3     3A  3**  234  ft 

2s?  3A  254  ft 

2H  25*  254  ft 

2'4     2A  25?  2  ft 

-1    2  A  2J»  1.'.;  ft 

1    4     13*  2A  154  ft 

114     Hi  1st  154  A 

1"    W.    I.    P.    Size    )        H-  '  A 

Finished  Dimensions  in  Inches 

W.I.  Pipe  , * 

Sizes  P  K  M  N 

154     Hi  134  ft 


one  in  ten  and  with  a  ring  in  a  hole  in  its  small  end  that 
prevents  it  from  falling  out  of  the  expander  when  it  is 
loosened  and  thus  all  parts  are  held  together  for  rapid 


o 

ft 

54 
54 
54 
54 
54 
ft 

ft 
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adjustment  and  use.  The  rubber  band  holding  the  seg- 
ments together  and  the  ring  preventing  the  pin  from 
falling  out. 

The  several  dimensions  of  the  expander  rubber  hand, 
guide  ring  and  drift  pin  are  given  in  the  foregoing  tallies. 

For  the  drift  pins  the  dimensions  for  the  copper  pipe 
sizes  ranging  from  2' _\  in.  to  3j<j  in.  inelusive  are 
\  =  17/32  in.;  D  =  1',  in.  and  1.  =  10-)4  in.  For1 
copper  pipe  sizes  ranging  from  l'(  in.  to  2  in.  and  the 
1  in.  and  1'.;  in.  wroughl  iron  pipe,  the  dimensions  are 
A  =  5/l(i  in..   I)  15    16  in.  and  I.  =  9  in. 

The  Ranging  tools  which  are  used  in  a  pneumatic  ham- 
mer are  shown  in   Xos.   1  to  5  inelusive. 

No.  1  is  intruded  fur  use  on  pipes  ranging  from  \y\ 
in.  to  3J4  m.  outside  diameter  inclusive,  the  only  varia- 
tions in  dimensions  being  those  marked  A  and  1!.  The 
tools  represented  by  No.  2  are  for  pipes  of  I1  j  in.,  and 
1  ]  2  in.  outside  diameter.  Again  the  only,  variation  in 
dimensions  being  Jor  those  marked  A  and  B.  These 
variations  are  all  set  forth  in  the   following  table: 

Outsell'                     Dimensions  in  Inches 
1  »i:im.  of  Pipe,  f A ., 

N,  ,  Inches  A  H 

1  3'A  3H 

1  3  2H 

1  -"•  !  .'ft 

1  2M 

1  2'4  1M  2U 

1  _'  Hi  2ti 

1  IX  Ui  2'A 

2  l'_  lft  Hi 

2  l'a  '  l/2 

Xo.  3  is  for  lj4  in-  copper  pipe;  No.  4  for  1  in.  and 
Xo.  5  for  ^s  i»-  copper  pipe  all  of  wrought  iron  pipe 
size. 

All  of  these  flanging  tools  are  made  of  tool  steel  hav- 
ing a  carbon  content  of  from  0.80  to  0.90  per  cent  and 
are  heat  treated.  The  size  of  pipe  for  which  they  are  in- 
tended to  be  used  are  stamped  on  the  main  bars  with  a 
stencil  having  letters  y$  in.  high. 

Finally  in  regard  to  the  method  of  using  the  tools  and 
doing  the  flanging. 

The  process  is  shown  by  the  three  illustrations  A,.  B\ 
and  C. 

A  shows  the  flanging  die1  with  the  pipe2  in  place.   This 


i     '    i 
1     !    i 


frf^r? 


T3T 

The   Three   Stages    in    the    Flanging   of  Copper   Pipes 

is  the  first  operation.  The  pipe  is  annealed  and  then 
clamped  in  the  die  with  its  end  flush  with  the  face  of  the 
same  in  order  to  leave  sufficient  material  projecting  from 
the  clamping  portion  for  the  gather. 

The  second  operation  is  shown  at  B  where  the  pipe  2 
is  still  held  in  the  clamping  portion  of  the  flanging  die  1, 
with  the  expanding  tool  3,  in  place  with  the  drift  pin  4 
set  in  to  expand  the  pipe  at  a,  and  guide  ring  6  entering 
the  counterbore  of  the  flanging  die  'and  holding  the  whole 
in  alinement. 

The  third  operation  is  shown  by  C  where  the  pipe  is 
still   held   in  the   flanging  dies,   and   the  hammer   die  or 


flanging  tool  5  has  been  driven  down  so  as  to  form  the 
flange  al  b  as  desired. 

A  coppersmith  will  readily  see  that  flanging  can  he 
done  wiif'  great  rapidity  with  such  a  set  of  tools.  As  a 
matter  of  fact  collars  for  2l/2  in.  outside  diameter  pipe 
have  been  formed  in  a  minute  and  a  half  from  start  to 
finish,  leaving  the  collar  in  such  shape  as  to  require  no 
subsequent  machining  in  order  to  make  a  tight  joint. 
When  this  is  compared  with  the  time  required  to  turn  a 
brass  joint,  braze  it  to  the  pipe  and  grind  it  in  place  the 
time   saved    is    very   apparent. 


Imperial  Government  Railways  of  Japan  Plaee 
$1,500,000  Orders  for  Electrical  Equipment 

As  a  pari  of  their  extensive  program  of  electrification, 
the  Imperial  Government  Railways  of  Japan  have  placed 
orders  for  electrical  equipment  amounting  to  SI, 500,000 
with  the  Westinghouse  Electric  and  Manufacturing  Com- 
pany. The  order  includes  six  75-ton,  1,200  hp.  locomo- 
tives and  two  \02]A  ton,  1.800  hp.  locomotives  for  opera- 
tion at  1,500  volts.  The  eight  locomotives  are  to  be  placed 
in  passenger  service  on  the  electrified  section  of  the  Im- 
perial Railways'  main  line  out  of  Tokyo. 

Ten  2000  kw.  rotary  converters  and  ten  transformers 
for  operation  with  the  converters  are  also  called  for  under 
the  order.  Both  the  converters  and  transformers  are  de- 
signed to  operate  at  1500  volts  but  are  so  arranged  that 
they  can  be  temporarily  operated  at  600  volts.  Each  of 
the  converters  consists  of  two  1000  kw.  converters 
mounted  on  the  same  bedplate.  Four  of  them  will  lie  used 
in  the  Shiodome  substation  of  the  Imperial  Railwavs, 
three  in  the  Idamachi  substation,  and  three  in  the  Ueno 
substation. 

In  a  satement  made  just  after  the  order  was  received, 
I.  F.  Baker,  Manager  of  the  Westinghouse  Electric  In- 
ternational Company  in  Japan,  said,  "This  order  is  the  re- 
sult of  several  years  study  with  the  Imperial  Government 
Railways,  during  which  a  careful  comparison  was  made 
between  Westinghouse  equipment  and  that  of  important 
European  competing  companies  and  is  an  indication  of 
the  excellence  of  American  designed  electrical  apparatus." 


Locomotives 

The  Chicago.  Rock  Island  &  Pacific  Railway  has  ordered 
one  Pacific  type  locomotive  from  the  American  Locomotive 
Company. 

The  Lehigh  Valley  Railroad  contemplates  buying  2(1  loco- 
motive tenders  of  12,00(1  gal.  capacity. 

The  West  India  Sugar  Company  has  ordered  one  Mogul 
type  locomotive  for  the  Central  Palma,  Cuba,  from  the  Bald- 
win Locomotive  Works. 

The    Clen    Contracting    Company,    New    York,    X.    Y.,    has 
ordered  one  Mikado  type  locomotive  from  the  American   I 
motive     Company   'for     the     Villazon     Atocha     Railway.     So. 
America. 

The  Japanese  Government  Railways  has  ordered  through 
Takat  &  Company,  Xew  York,  X.  Y.,  8  electric  locomote  i  s. 
2-93-ton  electric  locomotives  and  6-70-ton  electric  locomotives. 
The  locomotives  will  he  built  by  the  Baldwin  Locomotive 
Works  and   the   Westinghouse   Electric   &   Manufacturing   Co. 

The  Colombian  Government  has  ordered  from  the  American 
Locomotive  Company  2  Mikado  type  locomotives  for  the 
Ferrocarril   del   Pacifico. 

The  New  York  Central  Railroad  is  inquiring  for  30  Pacific 
type  locomotives  and  25,  0-8-0  type   switching  locomotives. 

The  Boston  &  Albany  Railroad  has  ordered  4  switches  from 
the  American  Locomotive  Company. 

The  Detroit,  Toledo  &  Ironton  Railroad  will  commence  the 
construction  of  its  first  electric  locomotive  in  its  own  shops 
at  River  Rouge  on  about  July  15. 
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The   New   York   Central  Railroad  is  inquiring  for  prices  on 
2  to  30  electric  locomotives. 


Passenger  Cars 


The  New  York,  Chicago  &  St.  Louis  Railroad  has  ordered 
one  private  car  from  the  Pullman  Company. 

The  New  York  Central  Railroad  has  ordered  28  horse  cars 
70-ft.  long  from  the  Merchants  Dispatch  Transportation 
Company. 

The  Rutland  Railroad  is  inquiring  for  one  70-ft.  combination 
passenger  and  mail  car. 

The  Canadian  National  Railways  has  ordered  6  all-steel 
combination  mail  and  express  cars  from  the  American  Car  & 
Foundry   Company. 

The  Charlotte  Harbor  &  Northern  Railway  is  inquiring  for 
2  all-steel  coaches  and  one  all-steel  combination  mail  and 
baggage  car. 

The  Dansville  &  Mount  Morris  Railroad  has  ordered  one 
50-passenger  twin  engine  motor  car  from  the  Edward  Railway 
Motor   Car   Company. 

The  Delaware,  Lackawanna  &  Western  Railroad  has  ordered 
50  steel  surburban  coaches  from  the  Pullman  Company  and  10 
combination  passenger  and  baggage  cars  from  the  Bethlehem 
Shipbuilding  Corporation. 

The  Wabash  Railway  has  placed  an  order  for  20  passenger 
cars  with  the  American  Car  &  Foundry  Company,  consisting 
of  10  baggage  cars,  5  chair  cars,  2  diners  and  3  passenger- 
baggage   cars. 

The  Pennsylvania  Railroad  has  ordered  one  model  55  gaso- 
line car  from  the  J.  G.  Brill  Co.,  Philadelphia,  Pa. 

The  Illinois  Central  Railroad  is  inquiring  for  130  motor  cars 
and  130  trailers  for  suburban  passenger  service. 

The  Central  Railway  of  Brazil  has  ordered  6  first  class 
passenger  cars  from  the  American  Car  &  Foundry  Company. 

The  Louisianna  &  Arkansas  Railroad  is  inquiring  for  one 
baggage-mail  car  to  have  a   15-ft.  mail   section. 

The  Reading  Company  is  inquiring  for  70  suburban  coaches, 
10  to  20  suburban  combination  cars  and  10  baggage  cars. 

The  Temiskaming  &  Northern  Ontario  Railway  has  ordered 
one  storage  battery  passenger  car  from  the  International 
Equipment   Company. 

The  Richmond  Fredericksburg  &  Potomac  Railway  has 
placed  orders  for  3  express  cars  and  2  coaches  with  the 
American   Car  &   Foundry   Company. 

The  Baltimore  &  i  >hio  Railroad  is  inquiring  for  80  suburban 
coaches. 


Freight    Cars 


The  New  York  Central  Railroad  is  inquiring  for  60  express 
refrigerator  cars  of  35  tons  capacity. 

The  Carnegie  Steel  Company  is  inquiring  for  10  steel 
gondola  cars  of  70  ton  capacity. 

The  Lehigh  &  New  England  Railroad  is  inquiring  for  200 
box  cars. 

The  San  Antonia  &  Aransas  Pass  Railroad  has  ordered 
500  refrigerator  cars  from  the  Orange  Car  &  Steel  Company. 

The  National  Railways  of  Mexico,  have  given  a  contract 
to  Samuel  Yauclain,  president  of  the  Baldwin  Locomotive 
Works,  for  about  300  freight  and  passenger  cars. 

The  Chilean  State  Railways  are  inquiring  for  100  flat  cars 
for  use  on  the-Arica  La  Paz  Railway. 

The  Lehigh  &  New  England  Railroad  is  asking  for  bids  on 
the  repair  of  300  hopper  cars  of  50  tons  capacity. 

The  Denver  &  Rio  Grande  Western  Railroad  has  ordered 
32  automobile  cars  from  the  Pennsylvania  Car  Company. 

The  Central  of  Brazil  has  ordered  50  refrigerator  cars  from 
the    Middletown   Car   Company. 

The  Seaboard  Air  Line  Railway  is  inquiring  for  10  caboose 
cars. 

The  Western  Fruit  Express  is  inquiring  for  1,000  under- 
names. 

The  Sandy  Valley  &  Elkhorn  Railway  has  given  a  contract 
for  the  repair  of  1.000  all-steel  hopper  cars  to  the  Youngstown 
Steel   Car  Company. 

The  Great  Northern  Railway  is  inquiring  for  100  under- 
names for  automobile  cars. 

The  Detroit  Edison  Company  has  ordered  20  hopper  cars 
of  50  tons  capacity  from  the  Pressed  Steel  Car  Company. 

The  Louisianna  &  Arkansas  Railway  is  inquiring  for  one 
baggage  and  mail  car. 

The  Delaware.  Lackaw7anna  &  Western  Railroad  has 
ordered  40  caboose  cars  from  the  Mt.  Vernon  Car  Manufac- 
turing Company. 

The  Chicago.  Rock  Island  &  Pacific  Railway  is  inquiring 
for  repairs  to   146  dump  cars. 


The  Florida  East  Coast  Railway  has  ordered  100  ballast 
cars  from  the  Rodger  Ballast  Car  Company. 

The  Georgia  &  Florida  Railway  is  inquiring  for  bids  for  the 
rebuilding  of  85-40-ton  box  cars. 

The  Magnolia  Petroleum  Company  has  ordered  50  insulated 
tank  cars  of  10.000  gal.  capacity  from  the  American  Car  & 
Foundry    Company. 

The  Carnegie  Steel  Company  has  ordered  30  hopper  cars' 
bodies  from  the  Warren  Steel  Car  Company. 

The  Missouri  Pacific  Railroad  is  inquiring  for  1.000  40-ton 
auto  box  cars  and  for  1,500  refrigerator  cars. 

The  Central  of  Vermont  Railway  has  ordered  12  under- 
names for  caboose  cars  from  the  American  Car  &  Foundry 
Company. 

The  Mexican  Petroleum  Company  has  ordered  25  tank  cars 
of  8,000  gal.  capacity  for  carrying  gasoline  from  the  American 
Car  &  Foundry   Company. 

The  American  Smelting  &  Refining  Company  has  ordered 
15  gondola  cars  from  the  Pressed  Steel  Car  Company. 

The  Cairo  Truman  &  Southern  Railroad  is  in  the  market 
for  50  logging  cars. 

The  Braden  Copper  Company,  New  York,  N.  Y.,  is  inquiring 
for  12  tank  cars  of  4,000  gal.  capacity  and  12  tank  cars  of 
10,000  gal.  capacity,  for  export  to  Chile. 

The  Algoma  Central  &  Hudson  Bay"  Railway  has  placed 
an  order  for  50  ballast  cars  with  the  Canadian  Car  &  Foundry 
Company. 

The  Chesapeake  &  Ohio  Railway  has  ordered  100  steel  un- 
dernames caboose  cars  from  the  Standard  Steel  Car  Company. 

The  Swift  &  Company  is  inquiring  for  100  underframes. 


Building  and  Structures 

The  Atchison  Topeka  &  Santa  Fe  Railway  is  reported  to  be 
planning  for  the  construction  of  a  five-stall  extension  to  its 
roundhouse  at  La  Junta.  Colo.,  at  an  estimated  cost  of  $50,000. 

The  Boston  &  Albany  Railroad  has  awarded  a  contract  for 
the  construction  of  a  locomotive  pit  at  'West  Springfield, 
Mass. 

The  Southern  Pacific  Company  contemplates  the  construc- 
tion of  a  freight  and  engine  terminal  including  yards,  round- 
house and  repair  shops,  at  Klamath  Falls,  Oregon. 

The  Great  Northern  Railway  contemplates  the  construction 
of  a  new  engine  house  and  repair  shop  at  Williston,  So. 
Dakota,  estimated  to  cost  $35,000. 

The  Detroit  Toledo  &  Ironton  Railroad  is  reported  to  be 
planning  the  construction  of  car  shops  at  Springfield,  Ohio, 
at  an  estimated  cost  of  $500,000. 

The  Temiskaming  &  Northern  Ontario  Railway  has 
awarded  a  contract  for  the  construction  of  an  engine  house 
at  North  Bay,  Out.,  Canada  estimated  to  cost  $75,000. 

The  Chicago  Burlington  &  Quincy  Railroad  has  awarded 
a  contract  for  the  covering  of  the  foundation  car  shop  at 
Galesburg,    111. 

The  Chicago  North  Shore  &  Milwaukee  Railroad  will  con- 
struct a  one-story  brick  motor  bus  garage  80  ft.  by  200  ft.  at 
Waukegan,   111. 

The  Seaboard  Air  Line  Railway  has  awarded  a  contract  for 
repair  shop  to  its  engine  house  and  yards  at  Abbeville,  S.  C, 
estimated  to  cose  $15,000. 

The  Chicago  Burlington  &  Quincy  Railroad  has  awarded 
a  contract  to  the  Graver  Corporation,  East  Chicago,  Ind.,  lor 
the  construction  of  water  treating  plants  at  Hannibal,  Mo. 

The  Cleveland  &  Pittsburgh  Railroad  is  reported  to  be 
planning  the  construction  of  a  new  roundhouse  and  locomo- 
tive repair  shop  at   New    Philadelphia,  Ohio. 

The  Atlantic  Coast  Line  Railroad  has  awarded  a  contract 
to  the  Roberts  &  Schaefer  Company,  Chicago,  111.,  for  the 
construction  of  a  500-ton  capacity  two-track,  reinforced  con- 
crete simplex  automatic  electric  locomotive  coaling  and  sand- 
ing plant  at  Jacksonville,  Fla. 

The  Atchison,  Topeka  &  Santa  Fe  Railway  has  awarded 
a  contract  to  George  P.  Nichols  &  Bro.,  Chicago,  111.,  for  the 
construction  of  a  120-ft.  transfer  table  of  427  tons  capacity 
at  San  Bernardino,  Calif. 

The  Texas  &  Pacific  Railway  is  reported  to  be  planning  the 
construction  of  a  roundhouse  at  Shreveport,  La.,  at  estimated 
cost  of  $500,000. 

The  Grand  Trunk  Western  Railway  has  awarded  a  contract 
for  the  construction  of  the  engine  terminal  at  Battle  Creek, 
Mich. 

The  Central  Railroad  of  New  Jersey  is  taking  bids  on  the 
erection  of  several  small  shop  buildings  at  Elizabethport,  N.  J. 

The  Pere  Marquette  Railway  has  appropriated  an  additional 
sum  of  $1,000,000  to  be  expended  in  the  construction  of  its 
yard  and  related  terminal  facilities  at  Erie,   Mich. 

The  Grand  Trunk  Railway  has  contracted  for  a  new  engine 
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terminal,  40-stall  roundhouse,  power  house  and  store  and  offici 
building  at    Battle   Creek.   Mich. 

The  Western  Maryland  Railroad,  it  is  reported,  will  build 
its  locomotive  shops  and  engine  house  at  Bowers,  Pa.,  within 
the  next  month.     These  were  recently  destroyed  by  tire. 

Tile  Southern  Kailwa\  lias  reopened  bids  covering  the  con- 
struction of 'a  ten  -si  tiding  at    Birmingham,   Ala. 

The  Chicago  &  Alton  Railroad  i-  making  surveys  covering 
the  construction  of  divisional  terminal  yards  at  I.. hum 
anna.   Mo. 

The  [  )<.ii\  c-r  &  Rio  Grande  Western  Railroad  is  planning  a 
new  $1,000,000  terminal  at    Pueblo,   Colo. 

The  Erie  Railroad  is  reported  to  be  planning  the  construc- 
tion of  a  large  freight  terminal  at    Kearney.   New  Jersey, 

The  Pacific  Fruit  Express  plans  the  construction  of  car 
repair   shops   ami    si  ds   at    Nampa,    Idaho,   to   cost    ap- 

proximately   $450,000. 

The  Great  Northern  Railway  has  awarded  a  contract  for 
the  rebuilding  of  ten  stall-  of  the  enginehouse  at  Minot,  X.  1).. 
also  for  he  rebuilding  of  ten  stalls  of  the  enginehouse  at 
Williston,   N.   D. 

The  Atchison.  Topeka  &  Santa  Fe  Railway  has  awarded  a 
contract  for  the  construction  of  two  additions  to  its  locomo- 
tive shops  at   San    Bernardino,  Calif. 


Items  of  Personal  Interest 

D.  W.  Cunningham,  formerly  general  master  mechanic  of 
the  Missouri  Pacific  Railroad  has  been  appointed  master 
mechanic,   with   headquarters   at   Jefferson   City.   Mo. 

J.  H.  Harrison  has  been  appointed  general  car  foreman  of 
the  Great  Northern  Railway,  succeeding  A.  F.  Morten,  re- 
signed. Mr.  Harrison  was  formerly  car  foreman,  with  head- 
quarters at  Spokane.  Wash. 

J.  A.  Sheedy,  assistant  master  mechanic  of  the  Meadow 
shops  of  the  Pennsylvania  Railroad,  with  headquarters  at 
Jersey  City.  X.  J.,  ha?  been  appointed  master  mechanic  of  the 
Eastern  division,  with  headquarters  at  Canton.  Ohio,  succei  cl- 
ing Mr.   DeVilbiss. 

F.  E.  Copper  has  been  appointed  superintendent  of  the 
Baltimore  &  Ohio  Railroad  shops  at  Pittsburgh,  Pa.,  vice 
C.  N.  Newman. 

F.  G.  Grimshaw,  superintendent  of  motive  power  of  the 
Eastern  Ohio  division  of  the  Pennsylvania  Railroad,  with 
headquarters  at  Pittsburgh,  has  been  appointed  general  super- 
intendent of  motive  power  of  the  southwestern  region,  with 
headquarters   at   St.   Louis.   Mo.,   succeeding   E.   W.   Smith. 

E.  B.  De  Vilbiss,  master  mechanic  of  the  Eastern  division 
of  the  Pennsylvania  Railroad,  with  headquarters  at  Canton, 
Ohio,  has  been  appointed  superintendent  of  motive  power  of 
the  Central  division,  with  headquarters  at  Williamsport,  Pa., 
succeeding  Mr.  Bennett. 

J.  D.  Scott,  assistant  road  forefhan  of  engines,  has  been  ap- 
pointed acting  assistant  trainmaster  of  the  Monongahela 
division  of  the  Pennsylvania  Railroad,  with  headquarters  at 
Youngwood,  Pa. 

T.  F.  Ryan  has  been  appointed  master  mechanic  of  the 
Louisville  &  Xashville  Railroad,  with  headquarters  at  Birming- 
ham. Ala.,   succeeding  F.  J.  Monahan,  deceased. 

W.  J.  Craig  has  been  made  district  inspector  of  the  Balti- 
more &:  Ohio  Railroad,  with  headquarters  at  Fairmont,  W.  Ya. 

R  C.  Bennett,  superintendent  of  motive  power  of  the  Central 
division  of  the  Pennsylvania  Railroad,  with  headquarters  at 
Williamsport,  Pa.,  has  been  transferred  to  the  Eastern  Ohio 
Division,  with  headquarters  at  Pittsburgh,  Pa.,  with  the  same 
title  succeeding  Mr.  Grimshaw. 

J.  B.  Merrill  has  been  appointed  master  mechanic  of  the 
Louisville  &  Xashville  Railroad  at  Montgomery.  Ala.,  succeed- 
ing Mr.   Ryan. 

F.  A.  Sliger  has  been  appointed  general  foreman  of  the 
Baltimore  &  Ohio  Railroad  shops  at  Connellsville,  Pa. 

Fred  Young  has  been  appointed  master  mechanic  of  the 
Dominion  Atlantic  Railway,  with  headquarters  at  Kentville. 
K.   S..   succeeding  D.   L.  Derrom,  resigned. 

John  Bellmyer  has  been  appointed  roundhouse  foreman  of 
the  Baltimore  &  Ohio  Railroad,  with  headquarters  at  Ea-t 
Dayton.  O.,  vice  Frank  G.  Selirt,  transferred  to  Toledo.  O. 
H.  M.  Gray  has  been  appointed  night  foreman  at  East  Day- 
ton.  Ohio. 

H.  S.  Wall  resumed  his  duties  as  mechanical  superintendent 
of  the  Atchison.  Topeka  &  Santa  Fe  Railway  Coast  Lines. 
with  headquarters  at  Los  Angeles,  Calif.,  on  June   1st. 

P.  Kass,  general  foreman  car  department  of  the  Chxago 
Rock  Island  &  Pacific  Railway,  has  been  promoted  to  superin- 
tendent of  the  car  department,  with  headquarters  at  Chicago, 
111.,  succeeding  E.  G.  Chenoweth. 

J.  C.  Frtts.  master  car  builder  of  the  Delaware.  Lacka- 
wanna  &   Western    Railroad,   with   headquarters   at    Scranton, 


Pa.,  iied.     C.   J.   Scudder,   superintendent   of   motive 

power  and  equipment  has  taken  up  the  duties  performed  by 
Mr.    Fritts. 

F.  R.  Butts  has  been  appointed  assistant  master  mechanic 
of  the  Hannibal  division  of  the  Chicago,  Burlington  &  Quincy 
Railroad  with  headquarti  rs  at  Hannibal,  Mo.,  succeeding 
J.  J.  Simmcns. 

J.  St.  Clair  has  been  appointed  engineer  of  car  construction 
for  the  Atchison,  Topeka  &  Santa  Fe  Railway,  with  head- 
quarters at  Chicago,  succeeding  E.  Posson,  who  has  resigned. 


Supply  Trade  Notes 


The   Safety   Car   Heating  &   Lighting  Co.   has   removed  its 

I  hica lines  from  the   Peoples  Gas   Building  to  the  Straus 

Buliding,   310   So.   Michigan   Avenue. 

Ben  W.  Beyer,  Jr.,  has  been  appointed  district  sales  engineer 
of  the  Industrial  Works,  Kay  City,  Mich.,  with  headquarters 
at  Xew  \  ork,  X.  Y.  Mr.  Beyer  was  formerly  sales  engineer 
for  the   Union  Special   Machine   Co.,  Chicago,   111. 

Charles  H.  Halle  has  been  appointed  mechanical  engineer  of 
gear  cutters  for  the  Browne  &  Sharp  Mfg.  Co.,  Providence, 
R.   I. 

The  Chicago  Pneumatic  Tool  Co.,  Xew  York,  has  opened  a 
branch  office  at  210  So.  Jefferson  St.,  Dallas,  Texas,  with 
J.  O.  Bailey  in  charge. 

The  Locomotive  Firebox  Co.  has  moved  its  general  offices 
to   suite    1908  Straus   Building.  Chicago,   111. 

R.  Armstrong  has  become  a->ociated  with  the  Canadian 
Brake  Shoe  &  Foundry  Co.,  Sherbrooke,  Que.,  as  superin- 
tendent. Mr.  Armstrong  was  formerly  connected  with  the 
Canadian    Steel    Foundries,    Ltd. 

The  Chicago  Pneumatic  Tool  Co.,  Xew  York,  announce  the 
removal  of  their  Los  Angeles  officers  to  their  new  buildings, 
655   Santa   Fe  Avenue,   Los  Angeles,  Calif. 

Frederick  A.  Pope  has  been  appointed  supervisor  of  train- 
ing of  the  Worthington  Pump  &  Machinery  Corps.,  with  head- 
quarters at  Xew  York  City. 

William  H.  Woodin,  president  of  the  American  Car  & 
Foundry  Co..  has  resigned  as  a  director  of  the  Westinghouse 
Electric  &  Mfg.  Co. 

The  Hall  Switch  &  Signal  Company  has  moved  its  Chicago 
office   to   the   Straus    Building,   310   So.    Michigan   Avenue. 

The  Westinghouse  Electric  Mfg.  Co.  plans  the  construction 
of  a  repair  shop  and  warehouse  at  Denver,  costing  $500,000. 

The  Bettendcrf  Co.,  Davenport.  Iowa,  plans  the  construc- 
tion of  an  electric  power  plant,  with  equipment  to  cost  ap- 
proximately $200,000. 

The  Edwards  Railway  Motor  Car  Co.,  Sanford,  N.  C,  has 
let  contracts  to  the  Truscon  Steel  Co.  for  the  construction  of 
a  building  8  by   150  feet. 

The  Union  Tank  Car  Co.,  Philadelphia,  Pa.,  plans  the  erec- 
tion of  an  addition  to  its  construction  at  repair  shop  at  Point 
Breeze,   Philadelphia,   Pa. 

John  C.  Campbell  has  become  associated  with  the  Ulster 
Iron  Works  at  Dover,  X.  J.,  with  headquarters  in  the  Peoples 
Gas   Building.   Chicago,   111. 

William  C.  Prendergast  has  been  appointed  district  sales 
manager  of  the  Tacony  Steel  Company,  with  headquarters  at 
2  Rector  Street.  Xew  York,  X.  Y. 

W.  H.  Miller  has  joined  the  Xew  York  office  of  the  Stand- 
ard Tank  Car  Co.  He  formerly  was  traffic  manager  of  the 
Indian    Refining   Company  at   Lawrenceville,   III. 

The  Railway  Service  &  Supply  Corp.,  Indianapolis,  Ind.,  has 
filed  its  certificate  of  incorporation  .with  the  Secretary  of 
State  of  Xew  York  and  will  be  capitalized  at  $400,000.  James 
P.   Goodrich,  former  governor  of   Indiana,  is  president. 

W.  C.  Peters  has  been  appointed  manager  of  sales  and  en- 
gineering of  the  National  Railways  Appliances  Co.,  Xew 
York  City. 

Joseph  T.  Ryerson  &  Son,  Inc.,  have  become  exclusive  gen- 
eral sales  agents  of  the  Lewis  brands  of  iron  made  by  the 
Penn  Iron  &  Steel  Co.,  consisting  of  Louis  special  staybolt 
iron.  Lewis  engine  bolt  iron  and  drilled  hollow  staybolts. 

L.  A.  Osborne  and  H.  P.  Davis,  vice-presidents  of  the 
Westinghouse  Electric  &  Mfg.  Co.,  have  been  elected  di- 
rectors, succeeding  James  C.  Bennett  and  William  H.  Woodin. 

The  Victor  Tool  Company,  Waynesboro,  Pa.,  manufac- 
tu-ers  of  Collapsible  Taps,  Automatic  Die  Heads,  Floating 
'rool  Holders,  and  Nut  Facing  Machines  has  been  merged  with 
the  Landis  Machine  Company,  Waynesboro,  Pa.,  manufac- 
turers of  threading  die  heads  and  machines.  In  the  future  all 
correspondence  applying  to  Yictor  products  should  be  ad- 
dressed to  the  Landis  Machine  Company,  Victor  Plant, 
Waynesboro.   Pa. 

The  Trade  X'ame  "Victor"  will  continue  to  apply  to  the 
line    of    Automobile    Die    Heads,    Collapsible    Taps,    Floating 
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tool  Holders  and  Nut  Facing  Machines,  formerly  made  by  the 
Victor  Tool  Company.  There  will  be  no  change  in  the  sell.ng 
arrangements  of  the  Victor  Product. 

This  merger  permits  the  Landis  Machine  Company  to 
handle  both  internal  and  external  threading  requirements. 

The  Chicago  Cleveland  Car  Roofing  Company  has  located 
its  New  York  officers  at  3710  Grand  Central  Terminal.  James 
L.  Stark,  general  eastern  sales  representative,  will  be  in  charge. 

The  Metal  Safety  Railway  Tie  Co.,  Jamestown,  New  York, 
has  purchased  the  plant  of  the  Birmingham  Motors  Corp.. 
Falconer,  New  York,  and  will  use  it  for  making  railway  ties. 

James  P.  Goodrich,  formerly  governor  of  Indiana,  is  presi- 
dent of  the  newly  organized  Railway  Service  &  Supply  Corp., 
Indianapolis,  Ind.,  capitalized  at  $400,000. 

L.  D.  Albin,  formerly  general  sales  manager  of  the  Ingersoll- 
Rand  Company,  New  York  City,  has  been  elected  vice-presi- 
dent in  charge  of  European  sales  of  the  company.  D.  C. 
Keefe,  formerly  assistant  general  sales  manager,  has  been  ap- 
pointed  to  succeed   Mr.   Albin   as   general   sales   manager. 

Howard  A.  Gray  has  resigned  from  the  Joseph  T.  Ryerson 
&  Son,  Inc.,  and  has  secured  the  agency  for  the  products  of 
the  Ulster  Iron  Works,  formerly  handled  by  Joseph  T.  Ryer- 
son &  Son,  Inc.;  his  headquarters  will  be  at  Chicago. 

F.  M.  English  has  been  appointed  assistant  sales  manager 
of  Reading  Ircn  Company,  to  succeed  A.  F.  McClintock, 
whose  resignation  was  announced  June   1. 

John  W.  Fogg,  formerly  general  sales  manager  of  Boss 
Nut  Co.,  has  been  appointed  as  assistant  to  the  vice-president 
of  the  American  Bolt   Corporation,   Boss   Nut  division. 


New  Publications 

Books,  Bulletins,  Catalogues,  Etc. 

Laminated  Springs.  By  T.  H.  Sanders,  M.  I.  Mech.  E., 
M.  I.  &  S.  I.  London:  The  Locomotive  Publishing  Co..  Ltd. 
New  York:  Spon  &  Chamberlain.  509  pages.  2^2  illustrations. 
Price  25/  net. 

In  view  of  the  importance  attaching  to  the  design  and  manu- 
facture of  laminated  springs,  it  is  curious  that  the  literature 
dealing  with  this  subject  is  so  meagre  as  to  be  practically 
negligible.  From  time  to  time,  odd  papers  read  before  techni- 
cal institutions,  or  articles  in  the  technical  press,  appear  in 
connection  with  plate  springs,  but  so  far  as  is  known,  no  text 
book  has  been  published  in  any  country  dealing  specially  with 
this  essential  rolling  stock  detail. 

In  his  treatise  on  "Laminated  Springs,"  Mr.  Sanders  has 
done  much  to  fill  the  gap  existing  in  technical  literature  on  this 
subject,  and  the  author's  pages  bear  evidence  of  his  excep- 
tional qualifications  to  undertake  a  work  of  this  nature;  since 
his  intimate  knowledge  of  theoretical  detail  is  obviously 
sustained  and  expanded  by  experience  of  the  special  manufac- 


turing conditions  and  commercial  applications  which  have 
such  an  important  bearing  on  the  purely  academical  aspect. 
Mr.  Sanders  is  to  be  commended  for  his  treatment  of  a  highly 
mathematical  subject  with  the  use  only  of  elementary  mathe- 
matics, and  those  readers  whose  recollection  of  calculus 
is  but  a  painful  memory,  need  have  no  apprehension  as  to 
their  ability  to  follow  the  author  through  his  theoretical  dis- 
quisitions. 

This  volume  is  divided  into  two  portions:  Part  "A"  deals 
with  "Calculations  and  Designs,"  and  Part  "B"  with  "Manu- 
facture." In  the  first,  the  author  discuss,.-,  first  principles  in- 
volving the  deflection  of  beams  at  considerable  length,  and 
has  derived  therefrom  the  key  formulae  relating  to  the  cor- 
responding deflections  of  laminated  springs.  These  have  been 
carefully  traced,  and  various  correcting  factors  are  studied  in 
detail  in  order  to  provide  for  the  accurate  calculation  of  any 
design  of  plate  spring. 

In  the  second  portion  of  the  work,  the  author  -treats  at 
length  the  manufacture,  composition,  rolling  and  sections  of 
spring  steels,  and  makes  a  special  plea  for  the  standardization 
of  sections  in  British  practice.  Methods  of  manufacturing  all 
types  of  back  plates  are  systematically  elaborated  with  many 
illustrations,  and  chapters  of  special  interest  in  this  portion 
of  the  book  deal  with  the  actual  spring  making  and  heat  treat- 
ment. The  latest  American  systems  for  the  production  of 
automobile  springs  are  described,  with  numerous  patterns  of 
plate  forming  machines.  The  concluding  chapters  of  the  book 
are  devoted  to  material  and  manufacturing  processes  for  iron 
and  steel  spring  hoops,  or  buckles. 

We  cannot  pretend  to  give  more  than  a  brief  summary  of  a 
remarkable  and  most  informative  work,  but  we  would  em- 
phasize its  value  in  indicating  the  wideness  of  its  scope,  as  it 
deals  impartially  with  British,  Continental  and  American 
practices,  both  as  regards  spring  design,  manufacture  and  ma- 
chinery; and  covers  the  whole  fields  of  laminated  springs  as 
required  for  railway  and  tramway  rolling  stock,  and  automo- 
biles. The  chapters  dealing  with  various  forms  of  back  or 
top  plates  include  on  the  three  leading  illustrations  no  less 
than  107  drawings  showing  different  types. 

Superheated  Steam  Pyrometers:  The  Superheater  Company, 
of  New  York  and  Chicago,  have  just  issued  a  second  edition 
of  its  Instruction  Book  covering  installation,  operation  and 
maintenance  for  Model  496  Superheated  Steam  Pyrometers. 
While  the  book  is  intended  primarily  to  give  instructions 
covering  the  application  of  the  Pyrometer  to  Superheater 
Locomotives,  there  are  also  given  special  instructions  relating 
to  Marine  and  Stationary  Industrial  plants.  A  Pyrometer 
Test  Set  is  described  and  inspection  of  the  Pyrometer  and 
tests  of  various  parts  with  and  without  the  Test  Set  are  given. 
An  added  feature  of  this  description  of  the  book  is  the  order 
list  covering  Pyrometer  parts  in  the  back  of  the  book.  A 
copy  of  this  book  will  be  gladly  sent  to  anyone  mentioning 
this   publication. 


For  Testing  and    Washing 
Locomotive  Boilers 


USE   THE 


Rue  Boiler  Washer 
and  Tester 

SEND    FOR    CATALOGUE 

Rue    Manufacturing   Co. 

228  Cherry  Street        Philadelphia,  Pa. 

Manufacturers  of  Injectors.   Ejectors. 

Boiler  Washers   and   Testers.    Boiler   Checks, 

Check   Valves. 


DIAMOND   STEEL  EMFRY 

For    Grinding    In    Steam    and    Air   Jomta 

"CUTS   BUT  NEVER   BREAKS" 

A     Railroad     Shop     Neeeaalty 

PITTSBURGH  CRUSHED  STEEL  CO. 

PITTSBURGH,    PA..    U.   S.   A. 


GEO.   P.  NICHOLS   A    BRO 

Nichols  Transfer  Tables 
Turntable  Tractors 

2139  Fulton  Street,  Chicago 


[LED    IRON    FLUSH    OR  DRV  CLOSETS 

DUNER 
CAR    CLOSETS 

DUNER   CO.  ' 
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WANTED 

Locomotive  Builder's  Lithographs 
of  U.  S.  Locomotives  previous  to 
Civil  War  Period,  multi-colored  or 
one  tone,  for  historical  collection. 
Liberal  commercial  prices  will  be 
paid.  Give  name  of  builder,  type  of 
locomotive,  condition  of  print,  and 
all  wording  on  same. 

Also,  "American  Locomotives," 
by  Emil  Reuter  of  Reading,  Pa., 
text  and  line  drawings,  issued  se- 
rially about  1849. 

Also,  several  good  daguerrotypes 
of  locomotives  of  the  daguerrotype 
period. 
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114  Liberty  Street,  New  York. 
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Mountain  Type  Locomotive  of  the  Pennsylvania  Railroad 


A  New  Design  for  Heavy  Passenger  Service 


Sometime  ago  the  Pennsylvania  Railroad  completed  at 
its  Vltoona  Works  a  passenger  locomotive  of  new  type 
which  is  forty-five  per  cent  more  powerful  than  the  Class 
K-4s,  Pacific  type,  its  present  standard  design  of  locomo- 
tive for  hauling  heavy  passenger  trains. 

The  new  locomotive,  known  as  Class  M-l,  is  of  the 
mountain  type,  4-6-0  wheel  arrangement,  which  has  not 
heretofore  been  used  on  the  Pennsylvania. 

The  general  appearance  of  the  engine  ready  for  service 
is  shown  in  the  half-tone  reproduction  of  the  photograph. 

The  M-l  was  designed  in  anticipation  of  the  future 
demands  of  the  passenger  service  for  more  powerful 
locomotives,  and  the  one  locomotive  just  built  will  he 
thoroughly  tested  in  service  to  insure  that  it  will  ef- 
ficiently and  economically  meet  the  requirements. 

It  is  expected  that  in  coal  and  steam  economy  the  M-l 


In  working  order  the  locomotive  and  tender  weigh  ap- 
proximately 544.000  pounds.  Their  total  length  i-  84 
feet  9^-s  inches. 

This  is  the  second  new  design  of  passenger  locomotive 
developed  and  built  by  the  Pennsylvania  during  the  past 
year,  the  other  being  the  ten-wheeler,  class  G-5s,  which 
was  turned  out  in  July.  1923,  and  a  detailed  description 
of  which  was  published  in  the  November,  1923,  issue  of 
Railway  and  Locomotive  Engineering.  The  Class 
I  i-5s  engines  are  used  in  local  and  suburban  service. 
Forty  of  them  have  since  been  built  at  the  Altoona  Works, 
and  these  are  giving  very  satisfactory  service  at  different 
points  on  the  system. 

The  general  dimensions  of  the  new  Mountain  type 
locomotive  are  as  follow-: 

Cvlinders.  27"  by  30". 


Wi 


New    Mountain    or   4-82    Type    Locomotive    of   the    Pennsylvania    Railroad 


will  duplicate  in  the  passenger  service  the  very  satisfac- 
tory performance  of  the  new  Class  I-ls  locomotives  in 
the  freight  service. 

Higher  boiler  pressure,  longer  piston  stroke,  and 
smaller  diameter  of  driving  wheels  are  the  principal  fea- 
tures in  securing  the  forty-five  per  cent  increase  in  power 
with  an  increase  of  but  twenty-five  per  cent  in  the  weight 
of  the  locomotive,  compared  with  the  Class  K-4s. 

To  facilitate  shop  work  and  maintenance  the  front  and 
trailer  trucks  and  certain  other  details  have  been  made 
interchangeable  with  those  of  other  classes  of  passenger 
locomotives  of  the  road. 

The  Class  M-l  has  cylinders  27  inches  diameter,  with 
30  inch  stroke,  driving  wheels  72  inches  in  diameter, 
and  with  a  boiler  pressure  of  250  pounds  per  square  inch 
develops  a  tractive  or  starting  power  of  64,550  pounds. 


Steam  pressure,  250  pounds. 

Boiler — Type,  Belpaire  diameter  82". 

Tubes— 2J4"  diameter.  114;  13/16"  diameter.  400; 
3'4"  diameter,  200. 

Heating  Surface — Tubes.  4,508  square  feet;  super- 
heater. 2,469  square  feet;  firebox,  410  square  feet;  total, 
7.387  square  feet. 

Grate.  79J/&"  by  126";  70  square  feet. 

Driving  wheel  diameter,  72", 

Trailing  wheel  diameter.  50". 

Truck  wheen  diameter.  33". 

Wheel  base  engine.  41' 

Total  wheel  base.  76'  7". 

Weight  of  engine.  383,100  pounds. 

Weight  of  engine  and  tender,  559,600  pounds. 


229 


Conservation  of  Locomotive  Fuel 

"The    Stone    Which    the    Builders    Rejected  Was  Made  the  Head  of  the  Corner' 

By  W.  E.  SYMONS 


Since  the  first  article  on  this  subject  in  Railway  and 
Locomotive  Engineering  several  months  ago,  many  things 
have  transpired  in  the  fields  of  commerce,  transportation, 
diplomacy  and  engineering,  and  in  most  of  these  human 
activities  may  be  found  appropriate  reference  to  the  above 
captions. 

It  is  not  the  author's  purpose  to  switch  from  engineer- 
ing to  theology  as  some  might  infer  from  the  combined 
headings,  but  rather  to  use  both  in  their  proper  place 
and  sense. 

As  stated  in  previous  articles,  great  strides  have  been 
made  during  the  past  twenty  years  in  developing  the 
American  locomotive  to  its  present  state  of  efficiency,  and 
notwithstanding  all  tbe  improvements  made  in  the  loco- 
motive alone,  the  devices  or  accessories  that  are  an  integral 
part  of  most  all  modern  engines  contribute  much  to  the 
efficiency  of  the  complete  unit,  in  fact  some  of  the  greatest 
fuel  saving  devices  are  of  somewhat  modern  application 
and  in  some  cases  tbe  merits  of  the  device  were  not  recog- 
nized until  long  after  it  should  have  been  in  mure  general 
use.  In  other  words  we  were  in  many  instances,  looking 
for  quarters  and  stumbling  over  five  dollar  bills. 

It  is  indeed  gratifying  to  note  there  is  in  certain  quarters 
no  little  activity  in  this  fuel  economy  question,  although 
some  are  just  waking  up,  and  a  few  we  regret,  are  evident- 
ly still  in  the  "Sweet  .  Inns  of  Morpheus." 

Interesting   Inquiries    and    Comments 

Some  of  the  incidents  in  connection  with  this  problem 
are  both  interesting  and  amusing  to  the  author  and  it  is 
thought  a  few  examples  might  be  to  our  readers. 

1.  One  verv  much  interested  railway  executive  says: 
"I  have  read  your  articles  on   fuel  economy  and  note 

you  state,  many  have  strained  their  eyes  looking  for 
nickels  while  stumbling  over  five  dollar  hills.  To  this  I 
was  at  first  disposed  to  take  umbrage,  but  on  checking 
up  with  an  expert,  I  now  think  we  have  been  stumbling 
over  ten   ($10)   dollar  hills,  and  quite  a  few  of  them.'' 

2.  A  mechanical  officer  on  a  large  system  says: 

"As  a  result  of  your  articles  on  fuel  conservation,  and 
particularly  the  question  of  excessive  hack  pressure  on 
pistons,  we  are  going  through  all  our  front  ends  from 
stem  to  gudgeon,  cleaning  out  and  enlarging  exhaust 
nozzles,  etc.,  and  a-  a  result  of  this  ami  other  economies 
in  fuel  we  expect  to  make  a  saving  of  SI 50.000  to  $200,000 
in  one  year." 

3.  A  purchasing  agent  on  a  big  system  asks  for  in- 
formation as   follows. 

"For  many  years  this  department  has  bought  on  prop- 
erly approved  requisitions  from  the  mechanical  depart- 
ment, at  greatlv  increased  cost  to  this  company,  improved 
devices,  accessories  or  integral  parts  of  locomotives,  which 
the  inventors,  manufacturers  or  promoters  claimed  would 
effect  great  economies  in  fuel  consumption,  the  amounts 
ranging  from  5  per  cent  to  as  high  as  30  or  40  per  cent, 
and  as  many  of  our  engines  of  more  recent  years  are  now 
equipped  with  these  devices,  why  is  it  that  our  fuel  bill 
is  increasing  instead  of  decreasing  as  I  expected  it  would. 
Just  from  memory  I  give  you  the  respective  percentages 
of  saving  which  I  had  thought  would  lie  realized  from  the 
use  of  this  additional  apparatus. 

Superheaters  25  per  cent.  Feed  water  beaters  20  per 
cent.  Brick  arches  15  per  cent.  Thermic  Syphons  15  per 
cent.    Roller  side  bearings  10  per  cent.     Improved  lubri- 


cation 15  per  cent.  Flange  oilers  5  per  cent.  Fire  doors, 
sanders,  etc.,  5  per  cent.  Total,  110  per  cent.  And  now 
that  we  have  all  these  things  the  fuel  bill  is  going  up,  not 
cotning  dozen,  as  I  expected;  and  now  you  tell  us  that  by 
relieving  excessive  back  pressure  on  pistons  a  great  im- 
provement can  be  made,  what's  wrong?  -I  seem  to  he  all 
twisted  up  in  a  lot  of  percentages.  Can  you  straighten 
me  out?" 

(  >f  course  a  full  answer  to  this  proposition  requires  a 
lot  of  explaining  as  to  percentages  of  a  per  cent,  or  frac- 
tional part  thereof,  frequently  being  a  small  part  of  the 
whole,  and  that  most  fuel  savings  are  predicted  on  service 
tests  under  maximum  sustained  load  only,  etc.,  etc.,  and 
not  on  the  complete  fuel  bill. 

4.  A  consulting  engineer  and  railway  expert  has  this 
to  say: 

"I  am  much  interested  in  your  articles  on  fuel  economy, 
particularly  the  feature  of  excessive  back  pressure  on 
pistons,  which  I  have  no  doubt  will  result  in  action  at  once 
on  many  railways,  that  will  increase  the  efficiency  of  loco- 
motives and  effect  a  great  saving  in  fuel.  It  seems  too  bad 
that  no  one  discovered  this  feature  or  at  least  did  not 
mention  it  until  now,  wdien  if  it  had  been  discovered  and 
properly  exploited  a  few  years  ago,  the  railways  might 
have  already  saved  anywhere  from  fifty  to  one-hundred 
million  of  dollars  and  had  more  efficient  power,  thus 
effecting  a  double  economy  in  operation." 

In  answer  to  the  last  gentleman's  comments  will  say, 
we  are  not  to  blame  for  the  things  we  do  not  know,  if  they 
are  not  matters  coming  properly  within  the  purview  of 
one's  duties,  study  or  profession,  but  if  the  reverse  is  true, 
then  one  is  not  free  from  censure. 

About  thirty  vears  ago  the  writer  took  up  this  matter 
of  excessive  back  pressure  on  pistons  of  engines  on  one 
of  the  heavy  divisions  in  the  Rocky  Mountain  district,  and 
not    only    effected    quite    a    reduction    in    fuel    used    but 


Indicator    Diagrams    from     Locomotive    Equipped    with    Adjustable 
Nozzle    Device 

rendered  engines  more  efficient,  by  keeping  exhaust  nozzles 
up  to  maximum  opening  and  free  of  deposits,  and  in  order 
to  avoid  frequent  opening  of  front  ends  at  terminals  to 
adjust  nozzles  to  suit  changes  in  fuel.  etc..  a  device  was 
applied  whereby  tbe  exhaust  steam  and  back  pressure  on 
pistons  could  be  regulated  by  the  engineer  when  under 
way. 

This  device  increased  the  efficiency  of  the  engine  very 
materially  and  saved  about  two  tons  of  coal  in  105  miles 
run,  and  in  that  service  the  money  saving  on  fuel  would 
have  been  about  $800  per  year  on  one  engine  with  coal 
at  S3.00  per  ton. 

Indicator  cards  taken  from  the  engine  equipped  with 
this  device  in  1893  and  1894  are  shown  herewith. 

Some  five  years  later  a  more  efficient,  inexpensive,  and 
thoroughly  reliable  device  was  developed  and  successfully 
used.  The  results  of  -the  tests  and  the  indicator  cards 
-bowing  reduction  in  back  pressure  on  pistons  were  pub- 
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lished  at  that  time  and  are  available  now  should  anyone 
desire  to  consult  them. 

Just  why  there  lias  been  so  little  done  in  this  matter 
during  the  past  25  or  30  years  I  am  unable  to  say,  except 
that  the  eyes  of  our  railway  designing  engineers  and 
experts  in  economies  have  focused  on  other  parts  of  the 
machine  or  features  of  operating  expense,  although  they 
cannot  deny  that  the  proposition  has  been  staring  them  in 
tin-  face  and  crying  for  relief  fot  the  past  30  years  or 
more. 

Fuel  Bill  for  25  Years 

The  gentleman  is  right  in  suggesting  that  a  saving  of 
anywhere  from  $50,000,000  to  $100,000,000  might  have 

been  made  by  the  railways  in  fuel,  plus  the  value  of  in- 
creased efficiency  of  locomotives  it  this  feature  had  been 
properly  exploited  or  corrected  some  years  ago,  although 
if  made  when  other  features  of  design  were  undergoing 
important  changes  25  years  ago  the  amount  of  saving 
could  conservatively  be  estimated  at  well  above  the  $100,- 
000.000  mark. 

A  tabulation  of  costs  of  locomotive  fuel,  the  proportion 
it  bears  to  operating  expenses  and  the  flat  price  of  coal 
at  the  mines  for  the  years  IS' >9  to  1923,  inclusive,  is  here 
presented,  and  attention  is  invited  to  gradual  increase  in 
price,  and  that  the  total  bill  for  25  years  is  above  $7,000,- 
000.000,  or  more  than  one-third  the  value  of  our  entire 
railway  properties,  which  is  conservatively  placed  at  about 
$21,000,000,000  t,.  S22.000.000.000. 

Proportion  Cost  per 
Cost  of  Loco-       Operating     ton  at 
Year  motive  fuel  Expenses     mines 

1923  $617,800,000  10.81  $3.12 

1922  523,724,145  11.74  3.02 

1921  535,305,769  11.49  2.89 

1920  689,632,039  11.58  3.22 

1919  485,574,445  10.89  2.47 

1918  512.786.93S  12.64  2.56 

1917  401,297,303  13.92  2.07 

1916  257,371,124  10.49  1.24 

1915  216,895.203  10.38  1.13 

1914  242,800,799  11.03  1.17 

1913  249,507,624  11.49  1.18 

1912  234,246.470  11.87  1.15 

1911  231,693,773  12.09  1.11 

1910  217,780,953  11.95  1.12 

1909  188,735.860  11.80  1.07 

1908  201.905.054  12.09  1.12 

1907  200.261,975  11.47  1.14 

1906  170,499,133  11.11  1.11 

1905  156,429.245  11.27  1.06 

1904  15S.948.886  12.12  1.10 

1903  146,509,031  11.67  1.24 

1902  120.074.192  10.77  1.12 

1901  104.926.556  10.60  1.05 

1900  90.593.965  9.80  1.04 

1899  77.187.344  9.47  .87 

Total S7 ,032.487.834 

From  the  foregoing  it  would  seem  proper  to  state 
that  the  ami  unit  which  might  have  heen  saved  would  de- 
pend on  ;  (a)  how  far  back  the  economies  became  effective. 

(b)  the  amount  of  excessive  back  pressure  removed  and 

(c)  number  of  engines  and  price  of  coal  per  ton. 

With  these  factors  it  would  not  be  difficult  to  estimate 
what  the  past  saving  might  have  been,  and  what  the  future 
holds  in  store  on  this  important  item  of  operating  expense. 

Should  this  feature  of  locomotive  improvement  now 
receive  the  attention  it  deserves,  then  the  scriptural  quota- 
tion embraced  in  the  title  of  this  article  will  have,  in  a 
measure,  not  only  been  fulfilled,  but  the  credit  side  of  the 
ledger  will  show  the  saving  in  millions. 


Traveling  Engineers'  Association  Convention 

The  thirty-second  annual  convention  of  the  Traveling 
ineers'  Association  will  he  held  at  the  Hotel  Sherman, 
Chicago,  111.,  commencing  Tuesday  morning,  September 
16,  and  continuing  until  the  19th,  inclusive. 

The  convention  promises  to  be  one  of  the  most  inter- 
esting and  educational  ever  held  in  the  history  of  the 
association. 

The  papers  to  be  read  or  presented  for  discussion  at 
the  convention  will  include  the  following-: 

"Mow  can  the  work  of  the  Traveling  Engineer  be 
made  more  effective,  and  can  the  usual  number  of  Trav- 
eling Engineers  properlv  take  care  of  the  duties  expected 
of  them?" 

"Conservation  of  Locomotive  Fuel,  both  oil  and  coal, 
and  the  feed  water  heater." 

"Lubrication  and  its  effect  on  locomotive  service." 

"\\  hat  effect  will  the  mechanicalv  fired  locomotive  have 
on  the  future  engineer?" 

"Locomotive  Booster  and  their  effect  on  locomotive 
design  and  train  operation." 

"How  can  oil  burning  be  improved  on  locomotives?" 

"Relation  between  terminal  facilities  and  locomotive 
service." 

"Recommended  Air  Brake  Practice." 

"Automatic  Train  Control  and  Devices. " 


Concrete  Railway  Cars 

Iron  and  wood  floors  in  railway  cars  may  be  replaced 
by  cement,  if  experiments  recently  conducted  in  Ger- 
many continue  to  prove  successful!  A  composition  desig- 
nated as  "Eisenbeton"  (iron  wood)  has  been  used  in  the 
construction  of  the  floors  of  railway  freight  cars  with  a 
great  measure  of  success.  The  first  car  made  of  this 
substance  was  built  in  1919  by  a  railway-car  manufac- 
turer and  a  Portland  cement  concern  in  Heidelberg,  and 
was  tested  in  the  railroad  freight  yards.  The  car  with- 
stood concussion  at  a  speed  of  27  kilometers,  and  shifting 
tests  were  so  satisfactory  that  after  five  years  of  service 
this  test  car  still  remains  in  perfect  condition. 

The  new  type  of  car  weighs  20  tons,  and  in  appearance 
is  much  the  same  as  an  ordinary  iron  car.  The  cost  of 
manufacture  is  much  less  than  for  iron,  and  although 
the  concrete  car  is  much  heavier,  the  fact  that  the  danger 
of  rust  is  eliminated  offsets  this  disadvantage.  The  car 
with  concrete  floor  requires  so  little  repair  work  in  com- 
parison with  wood  and  iron  cars  that  the  railway  admin- 
istration is  favorably  impressed,  since  the  vearlv  expendi- 
ture for  repairs  on  the  old  type  of  cars  reaches  a 
considerable  amount. 

A  company  for  the  manufacture  of  these  cars  has  been 
formed  at  Darmstadt. 


Cars  and  Locomotives  Placed  in  Service 

Class  I  railroads  during  the  first  six  months  this  year 
installed  in  service  70.874  freight  cars,  according  to  re- 
ports filed  by  the  carriers  with  the  Car  Service  Division 
of  the  American  Railway  Association.  This  was  a  de- 
crease of  8.366  cars  as  compared  with  the  number  in- 
stalled during  the  corresponding  period  in  1923.  The 
railroads  on  July  1,  1924,  had  on  order  60,315  freight 
cars  as  compared  with  96,855  on  July  1,  1923,  or  a  de- 
crease of  36.540. 

The  railroads  during  the  first  half  of  1924  also  installed 
1.071  locomotives,  as  compared  with  1.998  during  the 
corresponding  period  the  year  before,  or  a  decrease  of 
927.  They  also  had  on  order  on  July  1,  360  locomotives, 
as  compared  with  1.902  last  year. 


Recent   Developments   in    Electric    Locomotives 

By  N.  W.  Storer.  General  Engineer,  Westinghouse  Electric  &  Mfg.  Co. 

A  Paper  Presented   at  the  Railroad   Session  of  the   Spring 
Meeting  of  the  American  Society  of  Mechanical  Engineers 


While  there  have  been  comparatively  few  instances  of 
steam  railroad  electrification  since  the  close  of  the  World 
War,  there  have,  nevertheless,  been  several  very  im- 
portant and  significant  electrifications  that  have  stimu- 
lated the  development  of  the  electric  locomotive  and  indi- 
cated world-wide  interest  in  electrification.  In  spite  of 
the  poverty  of  the  war-stricken  countries  in  Europe,  rail- 
way electrification  is  progressing  or  under  active  discus- 
sion  in  nearly  all  of  them,  stimulated  in  most  places  by 
the  high  cost  of  coal  and  the  possibility  of  rising  water 
power.  Two  large  installations  are  being  made  in  South 
Africa:  two  or  more  in  South  America;  Australia  is  in 
the  market  for  additional  electric-railway  equipment;  and 
others  are  progressing  in  the  East  Indies  and  Japan. 

The  principal  new  locomotives  in  which  the  company 
tin-  author  represents  has  had  a  part  are  listed,  with  their 
principal  dimensions,  weights,  type,  etc..  in  Table  1. 

Paulista    Railway   Locomotives    . 

Two  types  of  Baldwin-Westinghouse  locomotives  were 
built  for  the  Paulista  Railway  of  Brazil,  as  shown  in 
Table    1.     The   freight   locomotive  has   six   driving  axle? 


Fig.    1 — Central    of    Paulista    Passenger    Locomotive 

contained  in  two  articulated  trucks.  Each  axle  has  a  mo- 
tor geared  directly  to  it.  The  motors  are  wound  for 
1.500  volts  each  and  are  operated  with  two  or  more  in 
series  at  all  times.  There  are  three  combinations  of  mo- 
tors: first,  six  in  series,  giving  one-third  speed;  second, 
three  in  series,  two  in  parallel,  for  two-thirds  speed ; 
third,  two  in  series,  three  in  parallel  for  full  speed.  There 
is  in  addition  a  higher  speed  in  each  combination,  obtained 
by  tapping  the  fields  of  the  motors.  Regenerative  brak- 
ing is  obtained  at  all  speeds  with  full  power. 

In  speed  combinations  the  control  system  follows  the 
precedent  of  the  Baldwin-Westinghouse  locomotives 
which  have  operated  so  successfully  on  the  Chicago.  Mil- 
waukee &  St.  Paul  Railway,  but  the  control  in  general 
i.--  simpler  than  that  of  the  Milwaukee  locomotives  because 
there  is  neither  train  lighting  nor  heating  to  he  supplied 
from  the  locomotive.  The  power  for  exciting  the  main 
motors  during  regeneration  for  auxiliary  motors  and  for 
the  locomotive  lighting  and  control  circuits  is  all  furnished 
at  a  low  voltage  from  a  small  motor-generator  set,  so  that 
there  is  no  high  voltage  on  anything  outside  of  the  main 
motors  and   control   apparatus   except  the   motor  of   this 


motor-generator  sec.  This  makes  a  relatively  simple  as 
well  as  rugged  and  reliable  equipment. 

The  cabs  of  these  locomotives  rest  on  spring-supported 
H-frames,  which  form  a  llexible  link  between  the  cab  and 
truck  frames.  The  H-frame  carries  the  center  pin.  This 
construction  gives  a  very  easy  riding  cab. 

The  passenger  locomotives,  as  in  Eig.  1.  are  of  the 
2-4-4-4-2  type,  each  driving  axle  having  a  twin  motor 
geared  to  a  quill  surrounding  the  axle,  which  is  con- 
nected to  the  wheels  by  the  well-known  long  helical  spring 
in  use  on  the  New  York.  New  Haven  and  Hartford  Rail- 
way. The  armatures  and  other  electrical  features  of  these 
twin  motors  are  interchangeable  with  the  motors  of  the 
freight   locomotive   so  that   this  locomotive   has  one-third 


Fig.    2 — Chilean    State     Local    Passenger    Locomotive 

power  than  the  freight  locomotive  with  only  four 
driving  axles  instead  of  six.  This  gives  a  much  better 
utilization  of  the  weight  than  would  he  possible  with 
eight  driving  axles.  The  cab  of  this  locomotive  rests  on 
spring  supports  but  the  center  pin  is  carried  directly  in 
the  cross-tie  of  the  truck. 

These  locomotives  are  also  designed  for  regenerative 
braking  with  full  power  on  the  motors. 

Both  of  these  locomotives  have  been  remarkably  suc- 
cessful in  operation. 

Chilian    State    Railways 

The  Clrilean  State  Railways  arc  equipped  with  over- 
head trolley  with  3000  volts  direct  current.  The  four 
types  of  locomotive  built  for  this  railway  all  have  motors 
geared  dierctly  to  the  driving  axles.  Like  practically  all 
foreign  locomotives,  these  are  designed  for  light  axle 
loading,  the  rules  of  the  railway  placing  the  maximum 
weight  per  axle  at  approximately  40,000  lb.  The  switcher 
is  of  the  usual  standard,  light,  double-truck  type,  with 
four  driving  axles.  The  local  passenger  locomotive  of 
Fig.  2  is  similar  to  this  but  has  articulated  trucks.  One 
notable  feature  of  this  locomotive  is  that  the  truck  frames 
an-  cast  in  one  piece,  as  shown  in  the  photograph. 

The  freight  locomotive  of  Fig.  3  is  very  similar  to  the 
freight  locomotive  for  the  Paulista  Railway  which  has 
just  been  described,  the  chief  difference  beinq-  that  the 
weight  has  been  reduced  somewhat,  due  to  changes  in 
the  mechanical  parts. 
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An   interesting   feature  of  this   locomotive   is  the  one-      single-phase,  alternating-  current  of  25  cvcles.     Thev  are 
piece   casting   which   constitutes   the   entire   frame   of   the      of  the  split-phase  tvpe,' i.e.,  the  single-phase  current  taken 

truck.      I  his  can  be  seen  in  the  photograph.     It  is  strong      from  the  trnucv  passes  through  a  transformer  and  phase 

and  relatively  light.  converter  on  the  locomotive  and  is  transformed  into  three- 
Like   the   locomotives   of  the   Chilean    State  Railways,      phase  current,  which  is  used  by  the  three-phase  induction 
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driving  motors.  These  locomotives  will  be  operated  at 
14  and  J8  m.p.h.,  like  the  locomotives  which  are  now  in 
service.  While  following  the  same  general  system  of  con- 
trol, they  have,  however,  many  improvements  over  the 
old  ones,  some  of  which  are  noted  hereafter. 

The  most  prominent  difference  lies  in  the  mechanical 
design.  These  locomotives  have  a  2—8-2  wheel  arrange- 
ment, with  rigid  frames,  while  the  original  locomotives 
were  2—4+4—2,  with  the  cab  resting  on  the  trucks.  A 
second  important  difference  lies  in  the  fact  that  only  two 
motors  are  used  on  each  cab  instead  of  four,  as  in  the 
original  locomotive,  although  the  capacity  of  the  loco- 
motive is  approximately  30  per  cent  greater. 

The  main  motors  are  mounted  directly  above  the  jack- 
shaft  and  are  arranged  so  as  to  be  overhauled  by  lifting 
them  out  through  a  hatchway  in  the  roof.  The  motors 
are  arranged  with  collector  rings  on  both  ends  of  the 
rotor,  located  outside  of  the  pinions  and  readily  accessible. 
The  pole-changing  switches,  reversers,  and  blowers  are 
mounted  on  the  motor  frame,  which  gives  an  extremely 
compact  job  of  wiring. 

The  liquid  rheostats  which  are  used  for  accelerating 
and  for  varying  the  speed  of  the  locomotive  are  of  an 
improved  type,  so  designed  that  the  engineer  has  in- 
dividual control  of  all  the  rheostats.  The  electrolyte  is  in 
constant  circulation  and  is  kept  cool  by  a  current  of  air 
passing  through  it  as  it  falls  over  shelves  in  the  rheostat. 

Oil-insulated  transformers  are  used  which  are  cooled 


by  circulating  oil  through  a  radiator  which  is  provided 
with  a  forced  draft. 

Each  motor  is  connected  to  two  pairs  of  drivers  by 
means  of  gears,  jackshaft,  and  side  rods.  These  are  of 
an  extremely  massive  design  suited  for  the  heavy  service 
for  which  they  are  intended.  The  gears  are  flexible,  with 
a  leaf  type  of  spring. 

The  cabs  are  built  for  single-end  operation  since  they 
are  always  operated  in  pairs. 

The   Virginian   Railway   Locomotives 

The  locomotives  that  are  listed  for  the  Virginian  Rail- 
way are  now  under  construction.  They  are  designed, 
like  the  Norfolk  and  Western,  for  an  overhead  trolley 
with  11,000-volt  single-phase  current.  The  locomotives 
themselves  are  of  the  split-phase  type  with  equipments 
duplicate  of  those  on  the  Norfolk  and  Western  locomo- 
tives, which  have  just  been  described.  The  mechanical 
parts  have  been  modified  somewhat,  chiefly  in  order  to 
fit  them  for  operating  with  three  or  four  cabs  or  motive- 
power  units,  coupled  together,  since  it  is  desired  to  handle 
very  heavy  trains  on  the  grades,  which  will  require  a 
locomotive  with  three  motive-power  units  at  the  head  of 
the  train  and  three  at  the  rear. 

The    Pennsylvania    Locomotives 

The  Pennsylvania  Railroad  has  under  construction  three 
locomotives.     They  are   designed   for  operation    from  an 


5Q:5: 

Fig.   4 — Chilean    State    Railways    Express    Passenger    Locomotive 
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overhead  trolley,  with  11,000-volt,  25-cycle  alternating 
current. 

Like  the  Norfolk  and  Western  locomotive,  these  are  of 
the  _  8  -'  design,  with  gear  and  side  rod  drive.  How- 
ever,  they  arc  variable-speed  locomotives,  designed  pri- 
marily for  heavy-  and  preference-freight  service  on  the 
main  line  of  the  Pennsylvania,  but  are  to  be  tried  out  in 
passenger  service  as  well.  Each  jackshaft  is  driven  by 
two  single-phase  commutator-type  motors,  each  with  a 
continuous  rating  of  760  hp.,  which  are  geared  so  as  to 
develop  the  full  rating  of  the  locomotive  of  50,000  lb. 
tractive  effort  at  23  m.p.h.  These  motors  are  furnished 
by  the  Westinghouse  Company  and  consist  simply  of  the 
armatures  and  the  stator  rings  with  the  field  laminations 
built  into  light  castings  which  carry  the  windings  and 
the  rocker  rings  in  which  the  brush  holders  are  mounted. 
The  bearings  and  the  cradle  which  carry  the  stator  are 
designed  as  a  part  of  the  mechanical  part  of  the  locomo- 
tive. 

The  gears  are  flexible,  similar  to  those  of  the  Norfolk 
and  Western.     The  pinions  of  the  motor  next  to  the  drive 


Fig.    5 — Chilean    State    Passenger    Locomotive 

wheels  are  solid  while  those  on  the  outside  motors  are 
flexible. 

The  cab  is  of  the  steeple  type,  arranged  so  the  hoods 
can  be  removed  to  give  access  to  the  motor  or  for  its  re- 
moval. The  call  itself  is  small  and  requires  space  simply 
for  the  motonr.an's  compartments  and  transformer,  air 
compressor,  and  a  small  amount  of  control  apparatus. 
The  reversers  and  blow-ers  for  the  main  driving  motors 
are  carried  under  the  hood.  Contrary  to  the  usual  custom, 
the  air  is  exhausted  from  the  rear  end  of  the  motor  rather 
than  being  blown  through  it.  This  has  the  advantage 
of  removing  the  hot  air  from  the  cab  as  well  as  making 
the  commutator  more  accessible. 

These  motors  are  the  largest  single-phase  motors  that 
have  been  built  in  this  country.  They  hav°  eighteen  poles 
and  are  designed  for  a  speed  range  of  from  23  to  35  m.p.h. 

The  weight  efficiency  of  this  locomotive  is  exceptionallv 
high.  The  total  is  only  about  200  tons,  which  is  about 
evenly  divided  between  the  mechanical  parts  and  the 
equipment. 

Two  of  these  locomotives  are  to  be  used  with  direct- 
current  control  equipment  in  the  Pennsylvania  Terminal 
in  Xew  York,  where  they  will  be  operated  in  passenger 
service. 

The   Motor   Generator   Type   of   Loeomotive 

Another  type  of  locomotive  which  has  been  discussed 
more  or  less  in  the  last  few  months  is  the  motor-trenerator 


type,  which  it  was  announced  some  time  ago  was  b 
built  l>\   the   Ford  Motor  Company  for  the  electrification 

oi  tin  I).  \  I  Railway.  This  locomotive  will  operate 
under  a  -'_',( )00-volt,  single-phase,  25-cycle  trolley,  but 
will  utilize  the  current  in  a  different  way  from  any  of  the 
foregoing  locomotives.  The  locomotive  will  have  an  oil 
transformer  which  will  reduce  the  voltage  to  a  low  value 
for  a  synchronous  motor  which  drives  a  direct-current 
generator  rhis  gendfcor  will  furnish  current  for  dii 
current  motors  mounted  on  the  axle  of  the  locomotive. 
This  is  a  most  interesting  announcement,  as  it  revives 
the  motor-generator  idea  which  was  proapsed  a  ,^ood  many 
years  ago  but  was  neved  used  except  in  one  or  two  very 
small  locomotives.  The  reason  for  adopting  this  now 
is  that  recent  developments  in  machine  design  have  made 


Fig. 


-New    York,    New    Haven   and    Hartford    Locomotive 


it  possible  to  design  a  motor-generator  set  of  sufficient 
capacity  for  heavy  locomotives  without  excessive  weight 
or  dimensions.  The  control  of  a  motor-generator  type  of 
locomotive  is  ideal,  as  all  of  the  motors  may  be  connected 
permanently  in  parallel  and  supplied  with  current  from 
the  generator  at  any  desired  voltage.  The  control  of  the 
motor  fields  will  permit  the  locomotive  to  develop  its 
full  horsepower  rating  over  a  wide  range  in  speed  and 


Fig*.   7 — One    Motive- Power   Unit,    Norfolk   and    Western    Locomotive 

thus  to  secure  one  of  the  excellent  characteristics  of  the 
steam  locomotive. 

It  may  appear  at  first  thought  that  a  motor-generator 
type  of  locomotive  is  simply  a  direct-current  locomotive 
with  transformer  and  motor-generator  set  added.  Such  is 
not  the  case.  The  motors,  themselves  will  be  smaller 
and  more  rugged  than  high-voltage  direct-current  motors, 
since  they  may  be  wound  for  low  voltage  and  operated 
on  an  ungrounded  circuit  which  is  individual  to  the  lo- 
comotive. The  control  is  extremely  simple,  since  there 
will  be  neither  series-parrallel  switches  nor  starting  re- 
sistances necessary.  This  reduces  the  amount  of  control 
apparatus  very  greatly  and  thus  not  only  reduces  the 
weig+it.  but  the  cost  of  the  equipment. 

While  none  of  these  locomotives  has  been  completed, 
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the-  indications  are  that  this  type  of  locomotive  will  have 
an  important  place  on  alternating-current  railways. 

Discussion 

It  will  be  noted  that  in  the  list  of  locomotives  that  has 
just  been  described  there  are  three  types  of  driving  mo- 
tors, several  types  of  mechanical  parts,  and  three  distinct 
types  of  drive.  Fur  all  of  these  differences  there  are  good 
reasons. 

All  of  the  direct-current  locomotives  listed  except  the 
Paulista  passenger  have  axle-hung,  direct-geared  motors. 
Axle  loadings  are  limited  to  approximately  40,000  lb., 
motors  are  correspondingly  light  and  speeds  are  mod- 
erate even  for  the  passenger  locomotives.  For  such  con- 
ditions, the  axle-hung,  direct-geared  motor  with  flexible 
gears  is  eminently  satisfactory.  The  direct-current  motor 
lends  itself  especially  to  this  construction  on  account  of 
its  high  weight  efficiency  and  relatively  small  dimensions, 
which  make  it  adaptable  to  any  form  of  drive. 

The  New  Haven  alternating-current-direct-current  lo- 
comotives listed  have  twin  motors  and  quill-geared  spring 
drive.  These  locomotives  also  have  comparatively  light 
axle  loading,  coupled  with  high  speeds.  On  account  of 
the  weight  of  the  motors  and  the  high  speed,  spring-sup- 
ported motors  were  required  so  the  quill-geared  type  was 
adopted  some  years  ago  and  has  become  the  standard  of 
the  road.  The  same  motors,  quill  drive,  wheels  and  axles, 
are  used  on  their  2-4+4—2  passenger  locomotives,  their 
2-++4-2  freight  locomotives  and  the  2-6-2+2-6-2 
passenger  locomotives. 

Strange  as  it  may  seem,  it  was  found  that  the  use  ol  a 
twin  motor,  i.e.,  a  driving  unit  consisting  of  two  motors  in 
one  frame,  with  both  pinions  meshing  with  the  same  gear, 
is  more  economical  than  a  single  motor,  for  several  rea- 
sons : 

1.  The  twin  motor  for  this  locomotive  speed  is  lighter 
and  cheaper  than  a  single  motor  of  the  same  output. 

2.  Only  one  gear  is  required  for  a  twin  motor,  while 
twin  gears  are  necessary  for  a  single  motor. 

3.  The  two  sets  of  armatures  and  fields  of  a  twin  mo- 
tor are  connected  permanently  in  series  so  as  to  be  equiva- 
lent to  a  motor  of  twice  the  voltage  and  half  the  current 
(if  a  single  motor.  This  cuts  the  sizes  of  switches  and 
cables  to  one-half  of  those  required  for  a  single  motor. 

4.  With  the  motors  carried  directly  above  the  axles, 
the  twin  motors,  being  of  small  diameter  and  mounted 
side  by  side,  do  not  extend  so  far  above  the  floor  line  of 
the  cab  as  the  single  motor  and  therefore  leave  much 
more  space  in  the  cab  for  the  control  equipment.  This  is 
very  important  where  the  locomotive  is  intended  for  op- 
eration on  both  alternating  and  direct  current. 

5.  Another  advantage  of  the  use  of  the  twin  motors  on 
this  road  is  that  the  electrical  design  of  the  individual  mo- 
tor is  exactly  the  same  as  for  the  multiple-unit  car  motors, 
so  that  the  armatures  and  other  parts  are  interchangeable. 

The  latest  types  of  alternating-current  locomotives  built 
in  this  country,  both  for  single-phase  commutator-type 
motors  and  for  induction  motors,  are  those  listed  in  the 
table  for  the  Pennsylvania  and  the  Norfolk  and  Western 
Railroads.  Both  have  the  2-8-2  wheel  arrangement  and 
gear  and  side-rod  drive,  with  the  jackshaft  located  out- 
side of  the  rigid  wheelbase.  These  locomotives  are  both 
designed  fur  the  maximum  permissible  wheel  loading,  i.e.. 
75,000  lb.  per  driving  axle.  There  are  very  good  reasons 
for  adopting  gear  and  side-rod  drive  for  these  locomo- 
tives. As  a  matter  of  fact,  a  careful  analysis  will  show 
that  it  is  not  only  the  best,  but  the  only  type  of  drive  pos- 
sible fur  these  locomotives  after  the  general  arrangement 
and  type  of  motors  and  number  of  axles  had  been  de- 
termined. 

In  the  Case  of  'the  Pennsylvania  locomotive,  the  power 


required  per  axle  was  entirely  too  great  for  any  single- 
phase  motor  that  could  be  geared  to  an  axle.  The  motor 
has  a  continuous  rating  of  760  h.p.,  at  23  m.p.h.  This  is 
the  amount  of  power  required  for  each  driving  axle.  The 
motor  is  both  too  large  and  too  heavy  to  have  one  side 
suspended  on  the  axle  anil  geared  to  it.  The  output  is 
too  great  for  a  twin  motor  geared  to  the  quill  to  develop, 
as  it  would  require  a  pair  of  motors,  each  having  8  or  10 
poles  and  a  quill  drive  much  heavier  than  any  that  has  yet 
been  attempted  to  develop  the  required  power. 

Motors  driving  through  side  rods  and  jackshaft  only 
would  have  a  prohibitive  weight  and  dimensions  so  that 
there  was  no  alternative  to  gears  and  side  rods,  even  if 
this  type  had  not  been  preferred.  As  built,  the  locomo- 
tive is  wonderfully  simple  and  compact  for  such  a  large 
output.  Like  all  other  locomotives  built  by  the  Pennsyl- 
vania Railroad,  it  is  probably  the  largest  of  the  type  that 
can  be  built.  The  total  weight  on  driving  axles  of 
300,000  lb.  is  well  proportioned  to  the  tractive  effort, 
which  is  50.000  lb.  continuously  and  100,000  lb.  maximum, 
as  it  requires  16><3  per  cent  adhesion  at  continuous  rating 
and  33Vj  per  cent  at  maximum.  As  it  stands,  the  loco- 
motive is  an  example  of  symmetrical  design,  beautiful 
lines,  and  a  minimum  number  of  parts  for  such  a  large 
output. 

There  are  other  reasons  for  the  use  of  the  2-8-2  type 
of  locomotive  for  the  Norfolk  and  Western  Railroad. 
The  three-phase  induction  motor  is  much  smaller  for  a 
given  output  than  the  single-phase  commutator-type  mo- 
tor. An  induction  motor  large  enough  to  develop  all  the 
power  required  for  a  single  axle  could  have  been  built  and 
geared  directly  to  the  axle,  but  in  this  case  the  four  axle- 
hung  motors  would  have  been  heavier  and  would  have 
cost  more  than  the  two  which  were  adopted.  There  is 
am  ither  reason  which  is  still  stronger.  Induction  motors 
run  at  an  approximately  constant  speed.  They  are  regu- 
lated by  liquid  rheostats  in  the  secondary  circuits  of  the 
motors.  A  separate  rheostat  is  provided  for  each  motor 
and  it  is  desirable  to  have  an  ammeter  for  each  motor  in 
front  of  the  motorman.  so  he  may  adjust  the  loads  during 
acceleration  and  when  there  are  variations  in  wheel  diam- 
eters. Hence,  the  fewer  motors  and  driving  units  there 
are.  the  less  will  be  the  total  weight  of  motors,  the  sim- 
pler and  lighter  will  be  the  control,  and  the  easier  it  will 
be  to  balance  the  loads  on  the  motors.  Where  induction 
driving  motors  are  used,  therefore,  practically  everything 
is  in  favor  of  using  the  smallest  number  of  motors  possi- 
ble and  this  naturally  leads  to  the  use  of  side  rods. 

Considerations  of  Type  of  Drive 

It  will  be  seen  from  the  foregoing  that  there  are  good 
reasons  for  the  selection  of  the  type  of  drive  for  all  of 
the  locomotives  in  the  list. 

In  general,  it  may  be  stated  that  the  choice  of  drive  and' 
the  wheel  arrangement,  which  together  practically  deter- 
mine the  entire  design,  will  depend,  first,  on  the  class  of 
service,  i.e.,  whether  it  is  freight  or  passenger,  slow,  me- 
dium or  fast,  light  or  heavy,  the  permissible  wheel  loading, 
track  alignment,  etc. ;  second,  on  the  kind  of  driving  mo- 
tor that  is  to  be  used.  i.e..  whether  direct-current,  single- 
phase  commutator-type,  or  three-phase  induction ;  and' 
third,  on  the  judgment  of  the  engineers  who  direct  the  de- 
sign. 

It  is  taken  for  granted  that  everyone  is  striving  to  se- 
cure a  locomotive  that  will  in 'the  last  analysis  show  the 
greatest  economv  in  operation;  i.e..  one  which  will  give 
the  lowest  total  cost  per  ton-mile.  It  seems  to  be  natural 
for  evervone  to  assume  that  a  locomotive  that  has  the 
maximum  power  concentrated  in  a  single  unit  on  the 
minimum  number  of  driving  wheels  will  necessarily  pro- 
duce this  result.  That  this  is  true  in  the  case  of  the  steam 
locomotive,  the  author  has  no  desire  to  question,  but  he- 
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believes  thai  the  electric  locomotive  introduces  factors  that 
make  it  necessary  seriously  to  consider  this  point  in  each 
case.  One  of  the  principal  reasons  for  the  use  of  the 
maximum  size  of  locomotive  with  a  steam  engine  has  no 
application  at  all  on  the  electric  locomotive.  That  is  the 
cosl  of  engine  crews,  since  by  the  use  of  multiple  unit 
cunt  ml  it  is  everyday  practice  for  one  crew  to  ham  He  as 
many  motive^power  units  as  tan  be  desired  at  one  point 
in  the  train.  Where  a  very  heav)  locomotive  is  required, 
the  capacity  of  motive-power  units  should  therefore  be 
selected  from  the  points  of  view  of  convenience,  first  cost, 
and  Operating  rust,  with  due  consideration  to  the  effect  on 
track  and  bridges. 

(  >ne  of  the  first  points  to  be  settled  which  is  dependent 
directly  on  the  service  required  of  the  locomotive  is  the 
total  tractive  effort  which  is  required  under  maximum 
conditions.  This  ordinarily  will  determine  the  total  re- 
quired weight  on  the  drivers. 

The  next  question  is  the  number  of  driving  axles.  This 
will  be  limited  by  the  permissible  axle  loading,  hut  will 
also  depend  somewhat  on  the  permissible  wheelhase  and 
the  type  of  drive  which  is  preferred;  also  on  the  most. 
economical  size  and  number  of  motors  to  he  used.  The 
question  of  guiding  trucks  will  depend  largely  on  the  class 
of  service  for  which  the  locomotive  is  to  he  used,  the 
length  of  rigid  wheelhase  and  the  speed  of  operation. 

Since  the  locomotive  is  composed  of  so  many  different 
elements,  it  is  ohvious  that  no  one  feature  should  control 
the  entire  design  if  it  is  going  to  handicap  the  other  ele- 
ments by  so  doing.  For  instance,  if  a  certain  mechanical 
design  is  a  handicap  to  the  motors,  it  should  be  avoided 


ii  possible,  Conversely,  if  a  certain  type  or  size  of  motor 
is  a  -real  handicap  to  the  mechanical  design,  it  should 
be  avoided.  Tin-  final  design  should  be  the  best  compro- 
mise of  all  the  conflicting  elements  that  can  he  secured. 

It  is  desirable  to  have  all  parts  that  are  subject  to  rapid 
wear  easily  accessible  for  inspection  and  replacement.  It 
is  particularly  desirable  to  avoid  crowding,  which  makes 
it  difficult  to  remove  any  piece  that  is  to  be  overhauled. 

Careful  consideration  should  be  given  to  the  relative 
economy  of  the  maximum  weight  per  driving  axle  with 
the  largest  size  of  motors  compared  to  more  motors  and 
lighter  axle  loading;  also  to  the  relative  ease  of  overhaul- 
ing and  the  facilities  required. 

The  author  appreciates  that  there  are  not  yet  sufficient 
data  available  to  make  anything  more  than  a  few  general 
statements  in  regard  to  these  points,  hut  he  feels  that  the 
Subjed  is  one  of  such  importance  that  it  should  he  very 
carefully  studied.  The  very  active  interest  that  is  now 
aroused  in  railway  electrification  will  naturally  result  in 
further  engineering  analysis  of  this  subject,  so  that  during 
the  next  few  years  many  conclusions  may  he  developed. 

In  conclusion,  the  tendency  in  heavy  locomotive  design 
for  freight  use  sems  to  he  toward  the  use  of  maximum 
axle  loadings  and  transmission  by  gears,  jackshaft,  and 
side  rod  from  motor  to  axles,  together  with  the  combina- 
tion of  the  cab  with  the  side  frames.  There  is  also  a 
noticeable  tendency  towards  the  use  of  the  individual 
drive  with  spring-mounted  motors  for  higher-speed  loco- 
motives of  large  capacity.  For  locomotives  with  small 
capacity  and  axle  loading  with  direct-current  motors,  the 
axle-hung  motor  certainly  has  the  field. 


Daily  Locomotive  Performance  in  Slow  and  Fast  Freight 

and  in  Yard  Service 

By  R.  S.  PARSONS,  Regional  Vice-President,  Erie  Railroad 


From  a  comparatively  simple  machine  of  100  years  ago, 
we  have  evolved  a  monster,  draped  with  some  15,000 
parts,  each  of  which  must  be  transported  up  and  down  the 
railroad,  inspected  with  untiring  regularity  and  many  re- 
placed frequently.  These  monsters,  ranging  from  200  to 
400  tons  in  weight,  do  well  if  they  drag  three  or  four 
times  their  weight  of  paying  freight  on  a  comparatively 
level  road.  If  efficiently  handled,  a  locomotive  may  earn 
in  gross  revenue  a  little  more  than  its  cost  in  a  year. 
What  more  necessary,  therefore,  than  to  schedule  it,  pro- 
gram it,  baby  it,  belabor  it,  cajole  it,  and  possibly  marry 
it  to  some  good  engineer? 

A  24  hour  program  for  a  modern  railway  locomotive 
is  not  unlike  the  daily  routine  of  the  average  working 
man.  Statistics  carefully  prepared  by  many  of  the  larger 
railroads  indicate  that  only  about  one-third  of  the  life  of 
the  average  engine  is  actually  spent  in  productive  work — 
that  is,  in  moving  cars.  This  makes  it  apparent  that  loco- 
motives as  well  as  the  working  man  are  strong  advocates 
of  the  eight-hour  working  day.  The  enormous  investment 
in  locomotives  necessary  to  maintain  sufficient  power  so  as 
to  move  the  maximum  husiness  makes  one  of  the  first 
duties  of  successful  management  the  maximum  utilization 
of  every  engine.  The  business  of  the  railroads  has  always 
been  of  a  seasonal  nature  in  spite  of  all  efforts  to  over- 
come this  by  attempting  to  move  company  material,  fuel 
coal,  etc.,  during  the  months  of  light  traffic.  This  of 
necessity  means  that  during  certain  months  many  locomo- 

*A  paper  read  before  the  Central  Railway  Club. 


tives  must  be  "white-leaded"  when  there  is  no  productive 
service  for  them  to  perform.  In  only  a  few  isolated  cases 
is  it  possible  for  one  railroad  to  advantageously  transfer 
its  power  to  another  line.  When  one  realizes  that  the 
average  locomotive  represents  an  investment  of  $65,000 
or  more,  and  that  most  railroad  statistics  indicate  that  but 
one-third  of  its  time  is  actually  spent  in  moving  cars,  it 
becomes  readily  apparent  that  there  is  an  opportunity  for 
marked  improvement. 

The    Shops 

Approximately  40  per  cent  of  the  locomotive's  time  is 
spent  with  the  mechanical  department,  caring  for  running 
repairs,  turning,  its  monthly  hoilerwash,  and  its  annual 
vacation  of  20  to  30  days  is  spent  in  the  back  shop.  The 
engine,  however,  utilizes  the  vacation  period  to  a  hetter 
advantage  than  most  of  us,  and  is  ready  for  another  year's 
service.  After  consideration  is  given  to  the  time  elapsing 
between  the  time  the  engine  is  O.  K.'d  by  the  mechanical 
department  and  the  time  it  is  actually  ordered,  it  hecomes 
evident  that  about  50  per  cent  of  the  engine's  time  is 
actually  spent  on  the  division,  although  durine  only  one- 
third  of  its  time  is  it  actually  hauling  cars.  This  period 
extends  from  the  time  the  engine  is  ordered  until  such 
time  as  it  is  again  delivered  to  the  mechanical  department 
at  the  next  terminal  after  its  day's  work  is  done.  When 
a  24  hour  period  is  considered,  it  may  also  include  a  por- 
tion of  the  time  spent  on  the  return  trip.  From  a  purely 
operating  standpoint  we  are  interested  principally  in  the 
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time  the  engine  is  available  for  productive  service,  and  we 
desire  that  during  that  period  it  shall  haul  the  maximum 
tonnage  at  a  minimum  cost. 

The  operating  department  expects  that  the  engine  will 
be  delivered  to  it  in  100  per  cent  condition.  The  mechani- 
cal department  judges  the  engine  by  the  locomotive  miles; 
the  operating  department  by  gross  ton  miles.  When  it  is 
repaired  by  the  mechanical  department,  it  is  expected  that 
it  will  be  in  just  as  good  condition  as  when  it  was  origi- 
nally placed  in  service.  The  average  life  of  a  locomotive 
in  freight  service  is  from  15  to  20  years,  and  if  proper 
care  is  given  in  replacement  of  the  parts,  it  should  con- 
stantly give  satisfactory  service.  During  recent  years 
locomotives  have  ordinarily  been  retired  on  account  of 
constant  changes  in  operation,  resulting  in  changes  in 
design  and  size,  making  an  engine  obsolete  far  before  the 
time  it  was  actually  worn  out  in  service. 

Slow   Freight   Service 

When  an  engine  is  ordered  for  slow  freight  service, 
care  must  be  taken  to  make  certain  that  it  is  ordered  at 
such  a  time  as  not  to  interfere  with  fast  freight  schedules, 
or  passenger  trains.  If  this  is  not  done,  it  will  mean  ex- 
cessive delays  at  the  terminal  and  on  the  road,  keeping  out 
of  the  wav  of  superior  trains.  In  all  cases  the  train 
should  be  ready  and  the  chief  dispatcher  should  be  able  to 
relv  upon  figures  given  by  the  yard  so  that  the  time  the 
train  is  ordered  to  depart  will  coincide  with  the  time  it  is 
actually  leaving  the  terminal.  The  engine  crew  ordi- 
narily comes  on  duty  about  15  minutes  before  the  train 
crew,  giving  the  engineer  an  opportunity  to  look  over  the 
engine  and  "oil  around"  while  the  fireman  is  getting  his 
tools  and  assisting  in  the  inspection  of  the  engine.  Upon 
arrival  at  the  yard  the  engine  is  backed  onto  the  train. 
The  air  has  already  been  tested  by  yard  forces  by  use  of 
a  test  engine  or  ground  hose.  The  caboose  is  on  the 
train ;  the  conductor  has  his  bills,  as  the  train  has  been 
checked  by  yard  forces,  and  as  soon  as  the  air  is  cut  in, 
and  the  inspectors  complete  the  inspection,  the  train  is 
ready  to  depart.  If  there  is  to  be  successful  road  opera- 
tion, it  is  essential  that  the  inspection  by  car  forces  has 
been  carefully  made,  as  any  car  failures  will  certainly 
mean  delav.  and  may  result  in  serious  accident. 

Under  normal  weather  conditions,  trains  can  ordinarily 
depart  from  the  yard  without  assistance,  although  when 
weather  conditions  are  bad,  it  is  well  worth  the  investment 
for  a  yard  engine  to  assist  them  in  getting  under  way 
when  leaving  the  terminal.  When  actually  on  their  way 
the  time  in  which  they  will  reach  their  terminal  is  largely 
dependent  upon  the  efficiency  of  the  train  and  engine  crew, 
and  the  skill  of  the  dispatcher.  The  best  engineer  cannot 
make  a  good  run  if  the  dispatcher  insists  on  his  spending 
considerable  time  in  sidings.  The  best  dispatcher  cannot 
get  a  train  over  the  road  quicklv  if  the  engineer  consist- 
ently fails  to  make  average  running  time  between  stations. 
On  most  divisions  of  average  length,  with  the  type  of 
power  now  in  use  and  with  a  tonnage  train,  it  is  necessary 
in  some  cases  to  take  coal  at  an  intermediate  point.  This 
is  largely  dependent  upon  the  delays  that  are  experienced. 
The  necessity  for  taking  coal  in  each  individual  case 
should  be  a  subject  for  investigation.  Taking  coal  with 
a  modern  plant  should  not  consume  more  than  five  or  six 
minutes,  and  there  should  be  facilities  so  that  the  engine 
can  take  water  at  the  same  time. 

It  has  been  estimated  that  an  engine  consumes  one-third 
as  much  coal  when  standing  as  when  running,  and  in  addi- 
tion thereto  it  has  further  been  estimated  that  it  costs 
SI. 75  to  stop  and  start  a  tonnage  train,  not  taking  into 
consideration  the  wages  of  the  crew.  All  of  these  factors 
make  it  apparent  that  successful  and  economical  operation 
is  dependent  upon  eliminating  unnecessary  stops  and  get- 


ting trains  to  the  next  terminal  in  the  shortest  possible 
time,  not  forgetting,  however,  that  these  trains  must 
handle  their  full  rating.  On  some  divisions  it  is  the  prac- 
tice for  several  trains  to  do  work  at  intermediate  stations ; 
picking  up  and  leaving  cars  should,  as  far  as  possible,  be 
confined  to  the  fewest  number  of  trains  to  get  a  successful 
operation.  When  many  trains  do  work  at  stations,  it  con- 
gests the  railroad  and  results  in  delays  to  all  trains  as  well 
as  in  many  cases  necessitating  paying  the  crew  penalty 
wages,  commonly  known  as  "pick-up  rate." 

If  the  factors  mentioned  above,  namely — first,  ordering 
trains  at  proper  time;  second,  eliminating  yard  delays; 
third,  proper  preparation  of  trains  by  car  inspection  forces ; 
fourth,  good  dispatching;  fifth,  elimination  of  intermediate 
work,  are  given  consideration,  there  is  but  one  other  im- 
portant factor  in  getting  the  train  to  its  terminal.  This 
is  the  engine  and  train  crew  and  their  attitude  toward 
their  work  as  well  as  their  ability. 

The  engineer  has  served  his  apprenticeship  as  a  fireman. 
If  he  has  been  interested  in  his  work,  he  is  familiar  with 
all  of  the  details  in  the  construction  of  the  engine.  If  the 
engine  is  assigned,  he  feels  the  same  personal  interest  in 
it  that  he  would  in  his  automobile  and  is  just  as  jealous 
of  the  care  which  is  given  it.  In  spite  of  all  of  the  argu- 
ments that  have  been  made  against  assigned  power,  it  has 
been  demonstrated  on  certain  divisions  that  assigned 
power  means  reduction  in  shop  expense,  increase  in  en- 
gine mileage,  and  reduction  in  overtime.  The  principal 
argument  against  assigned  power  is  based  on  the  state- 
ment that  an  assigned  engine  can  make  but  2,800  or  2,900 
miles  per  month.  On  the  division  to  which  we  refer, 
engines  in  assigned  service  have  made  as  high  as  3,700 
miles  during  one  month  and  have  been  kept  out  of  the 
shop  twice  the  period  ordinarily  provided  in  the  shop 
program.  Engineers  have  kept  the  same  engine  for  a 
period  of  six  years  and  longer,  and  know  just  how  to 
get  the  best  results  from  it.  It  is  common  knowledge 
among  railroad  men  that  two  engines  alike  in  design  and 
from  a  mechanical  standpoint  apparently  similar  in  every 
detail,  will  give  different  efficiency. 

The  engine  should  be  as  nearly  as  possible  in  perfect 
mechanical  condition  when  leaving  the  shop.  This  will 
relieve  the  engineer  so  that  he  may  devote  his  time  to 
observance  of  signals  and  the  various  rules  relative  to  the 
use  of  whistle,  bell.  etc.  The  mechanical  department  is 
to  a  large  extent  dependent  upon  the  work  report  pre- 
pared by  the  engineer,  as  many  defects  cannot  be  readily 
noted  except  when  the  engine  is  in  motion.  When  the 
engineer  takes  a  personal  interest  in  his  engine,  he  makes 
certain  that  all  of  the  work  is  reported  and  is  very  insist- 
ent that  the  work  which  has  been  reported  is  actually 
performed.  A  good  engineer  not  only  has  mechanical 
ability  and  experience,  but  is  also  interested  in  his  work 
to  such  a  degree  that  he  will  familiarize  himself  with  at 
least  a  few  of  the  many  pamphlets  or  books  which  have 
been  written  on  handling  locomotives  and  on  locomotive 
problems. 

It  is  to  be  regretted  that  the  tendency  of  the  labor  or- 
ganization has  an  inclination  to  discourage  the  engineer 
from  gaining  a  closer  intimacy  with  the  complicated  ma- 
chine which  he  is  supposed  to  control.  The  engineer 
should  represent  a  highly  developed  mind  reposing  in  the 
brain  cavity  of  a  leviathan. 

I  had  intimate  knowledge  of  a  passenger  engineer  who 
was  so  wedded  to  his  engine  that  he  made  three  times  the 
mileage  between  shoppings  that  was  the  average  on  his 
division.  He  always  maintained  the  privilege  of  selecting 
his  own  fireman,  and  this  fireman  assisted  him  in  main- 
taining his  locomotive  in  a  100  per  cent  condition.  One 
qualification  necessary  for  a  fireman  on  this  particular 
engine  was  that  he  should  be  satisfactory  to  the  engineer. 
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The  fireman  can  prove  himself  an  economical  or  a  very 
expensive  man.  A  locomotive  cannol  economically  con- 
sume mure  than  80  pounds  of  coal  per  square  foot  of 
grate  surface'per  hour.  Some  firemen  tire  too  he 
resulting  in  the  steam  pressure  doing  down  and  a  large 
portion  of  the  fuel  being  wasted.  Ml  of  these  matter- 
as  to  fuel  consumption  are  of  primary  interest  to  the 
operating  department,  as  the  pounds  of  fuel  burned  per 
-  ton  mile  is  a  good  index  of  operation.  While  the 
fireman  must  of  necessity  have  certain  preliminary  educa- 
tion, he  need  not  when  first  employed  know  the  engine  in 
detail.  He  should,  at  least,  have  mure  information  than 
tin  first  American  negro  fireman  win  mi  history  charges 
with  being  responsible  for  the  explosion  of  the  first  Amer- 
ican locomotive  on  account  of  sitting  on  the  safety  valve. 
A  fireman  should  never  be  employed  unless  he  intend--  to 
advance  in  engine  service  and  eventually  become  an  engi- 
neer. The  new  fireman  is  at  best  an  expensive  man  and 
the  railroad  can  only  hope  to  make  good  on  its  investment 
by  educating  him  so  that  he  can  eventually  fire  economi- 
cally. 

Fa*t  Freight  Service 

An  engine  in  fast  freight  service  performs  much  the 
same  routine  as  that  in  slow  freight  service.  On  many 
railroads  a  lighter  and  faster  type  of  engine  is  used  for 
fast  freight  service,  although  this  is  not  always  the  case. 
Where  special  types  of  engines  are  used,  their  mileage 
will  be  limited  as  they  must  be  held  to  protect  the  sched- 
ules.  On  the  division  to  which  we  have  frequently  re- 
ferred above,  the  same  type  of  engine  is  used  on  both  fast 
and  slow  freight  service.  When  used  in  fast  freight 
service,  it  is  ordinarily  given  75  per  cent  of  full  rating. 
With  this  tonnage,  it  is  expected  to  make  a  106  mile  di- 
vision in  4  hours  and  30  minutes.  This  division  has  two 
short  stretches  of  single  track  and  two  helper  grades. 
Engineers  have  been  known  to  make  this  trip  in  3  In  mis 
and  45  minutes,  although  such  a  run  is  exceptional.  The 
engine  in  fast  freight  service  frequently  finds  its  train 
waiting  for  it  on  the  main  track  as  it  has  not  been  neces- 
sary to  handle  it  through  the  yard.  This  method  is  taken 
to  expedite  the  movement.  If  the  train  is  ahead  of  sched- 
ule, it  should  be  given  more  tonnage  so  that  the  operating 
expense  may  be  kept  as  low  as  possible.  If  behind 
schedule,  its  tonnage  should  be  such  as  to  permit  it  to 
make  up  its  pro  rata  of  the  lost  time  based  on  ultimate 
destination. 

Fast  freight  service  is  at  best  a  necessary  evil  from  the 
standpoint  of  the  operating  man.  It  increases  his  cost. 
while  he  is  given  no  credit  in  the  way  of  increased  rev- 
enue. In  many  cases,  fast  freight  service  is  necessary  on 
account  of  the  perishable  nature  of  the  commodities,  and 
in  other  cases  it  is  desirable  from  a  traffic  standpoint. 
In  some  cases  the  privilege  is  unquestionably  abused.  If 
the  operating  man  is  successful  in  reducing  his  yard  and 
road  delays  to  a  good  figure,  he  can  get  a  car  in  sli  nv 
freight  service  over  the  division  quickly  enough  so  that 
the  patron  will  be  satisfied  and  will  not  be  demanding 
fast  freight  service  as  given  by  a  competing  line.  The 
fast  freight  service  is  only  of  value  as  schedules  are  main- 
tained. It.  therefore,  becomes  apparent  that  in  handling 
fast  freight  both  in  the  yard  and  on  the  road,  this  must 
be  the  first  consideration — namely,  that  there  is  a  fixed 
schedule  which  is  to  be  maintained.  Maintaining  fast 
freight  schedules  the  same  as  passenger  schedules  becomes 
largely  a  matter  of  habit  and  morale.  If  the  men  realize 
that  the  schedules  must  be  maintained,  and  if  they  are 
given  fair  operating  conditions,  they  will  do  so. 

Yard   Service 

In  most  cases  an  engine  used  in  yard  service  is  a  road 
engine  which  is  no  longer  considered  economical  in  mad 


service.  The  puny  truck  has  been  removed  and  the 
wheels  spaced  so  as  to  give  proper  balance.  Undoubtedly 
mure  economical  yard  operation  can  result    I  fines 

especially  constructed  for  yard  service,  but  the  average 
yard  is  at  the  mercy  of  the  ruad  in  this  resped  and  is 
somewhat  similar  to  the  younger  brother  who  must  wear 
the  older  brother's  cast-off  clothes.  The  yard  engine 
ordinarily  works  two  or  three  trick-  before  going  to  the 
roundhouse  for  running  repairs,  cleaning  fire,  etc.  This 
means  that  yard  crew  off  on  the  job,  therefore 

minimizing  any  delays  in  going  to  and  from  the  round 
house.     It  the  location  of  the  roundhouse  will  permit,  the 
yard  engine  is  moved  to  and  from  that  point  by  a  hustler 
who  brings  the  relief  engine  to  the  yard. 

Yards  are  a  necessary  evil,  and  in  general  are  non- 
productive. They  have  practically  no  direct  earnings 
other  than  a  few  switching  charges  and  revenue  incidental 
to  diversions,  etc.  This  means  that  to  get  an  economical 
operation,  as  far  as  possible,  trains  should  he  kept  out 
of  the  yards  by  properly  classifying  them  at  the  larger 
terminals  and  that  when  a  train  is  of  necessity  van  led  it 
should  be  disposed  of  as  quickly  as  possible.  The  method 
of  switching  employed  is  dependent  upon  the  physical 
layout  of  the  yard.  The  most  common  and  at  the  same 
time  most  expensive  operation  is  what  is  known  as  "flat 
switching.'*  The  use  of  pole  cars,  which  was  at  one  time 
the  principal  method  of  switching  in  American  yards,  has 
given  way  largely  to  the  use  of  elevated  hump  yards. 
Without  question  the  hump  yard  is  the  fastest  and  most 
economical  method  of  switching  which  has  yet  been  de- 
vised, especially  if  there  are  sufficient  classification  tracks 
of  proper  length  as  well  as  a  receiving  and  departure  vard. 
thus  preventing  delays  both  to  road  and  yard  power.  In 
most  yards,  certain  engines  are  required  to  perform  in- 
dustrial switching,  placing  and  removing  cars  from  private 
tracks  and  there  are  also  numerous  other  duties  such  as 
nulling  the  cripple  tracks,  caring  for  the  freight  house  and 
team  tracks,  handling  cabooses,  etc. 

It  is  readily  apparent  that  it  is  advantageous  from  the 
engineer's  standpoint  to  work  the  yard  engine  in  forward 
motion,  and  this  is  done  wherever  the  layout  will  permit. 
Most  yards  have  grown  rather  than  being  built  and 
planned.  They  are  as  impractical  in  their  design  as  the 
street  layout  of  the  average  eastern  city.  They  were 
originally  built  for  a  business  which  is  but  one-tenth,  or 
even  less,  of  present  requirements.  This  has  necessitated 
constant  building  of  new  tracks  by  succeeding  generations 
of  operating  officials  and  no  one  plan  has  been  used.  It 
is  the  ambition  of  every  operating  man  that  he  at  some 
time  may  have  the  privilege  of  constructing  and  operating 
his  conception  of  an  ideal  yard.  The  yard  engineer  and 
remainder  of  the  yard  crew  also  have  their  ideas  as  to 
what  features  should  be  included  and  what  excluded.  In 
most  cases,  however,  it  is  possible  by  proper  arrangement 
and  scheduling  of  yard  work,  proper  co-operation  between 
the  yards  at  different  terminals  and  systematic  ordering 
of  trains  as  arranged  between  general  yardmaster  and 
chief  dispatcher,  to  have  the  daily  routine  of  the  average 
yard  engine  performed  at  a  minimum  cost  with  a  maxi- 
mrm  number  of  cars  handled. 

Discussion   of  the   Mechanical    Features   by 
Mr.  J.  F.  Jennings  of  Detroit 

The  dailv  program  and  performance  of  both  fast  and 
slow  freight  engines  as  well  as  switch  engines  will,  of 
course,  depend  upon  the  requirements  of  the  service  in 
the  particular  district  to  which  assigned,  the  ideal  pro- 
gram contemplating  an  even  flow  of  business  over  each 
weekly  period  and  at  the  same  volume  daily. 

Unfortunately   this   condition   exists   onlv    in    rare    in- 
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stances  and  as  a  rule  the  operating  department  is  called 
upon  to  move  a  vast  volume  of  traffic  certain  periods  in 
the  week,  and  which  gradually  tapers  down  with  the  re- 
sult that  the  locomotive  department  cannot  figure  on  a 
reduction  in  the  number,  not  only  of  road  engines,  but 
switching  engines  as  well,  that  would  reduce  the  unpro- 
ductive time,  but  must  keep  enough  in  the  service  to  meet 
the  peak  requirements.  Where  the  demand  for  power  is 
not  constant  it  is  the  practice  to  hold  the  engines  requir- 
ing, comparatively  speaking,  heavy  running  repairs  and 
place  them  in  such  condition  as  will  insure  a  first  class 
performance.  Very  few  roads  differentiate  in  the  class 
of  power  used  in  fast  freight  and  slow  freight,  preferring 
to  have  power  designed  to  meet  both  requirements  rather 
than  to  specialize  and  therefore  I  have  considered  fast 
and  slow  freight  power  jointly. 

The  main  essentials  to  good  locomotive  operation  and 
performance  on  a  daily  program  basis  being: 

The  lengthening  of  freight  divisions  where  possible, 
and  in  this  regard  a  careful  study  made  as  to  proper  loca- 
tion of  coaling  stations  enroute  where  a  supply  can  be 
obtained  readily  and  at  points  that  will  serve  not  only  fast 
freight,  but  drag  freight  requirements  as  well.  The 
proper  location  of  track  pans  or  water  spouts  in  accord- 
ance with  changes  in  operation.  While  these  may  appear 
as  operating  conditions  they  have  a  decided  bearing  on 
the  service  that  can  be  given  by  the  locomotive  depart- 
ment with  respect  to  the  filling  of  lubricators  and  grease 
cups,  cleaning  of  fires  and  minor  touches  that  contribute 
to  the  success  of  the  trip. 

Maintain  the  minimum  number  of  freight  and  switch 
engines  in  the  service  to  insure  the  unproductive  time  be- 
ing cut  to  lowest  point  possible  consistent  with  good 
service,  and  yet  to  provide  sufficient  power  so  that  same 
can  be  held  for  work,  washout,  etc. 

Check  the  power  situation  daily  with  operating  officials 
in  order  to  determine  not  only  as  to  their  needs,  but  also 
with  respect  to  movement  of  engines  to  a  point  where 
maintenance  can  be  taken  care  of  and  avoid  long  layovers 
at  points  where  repairs  cannot  be  consistently  made  or  at 
points  where  a  large  force  is  not  maintained. 

Educate  the  enginehouse  foreman  and  engine  dis- 
patcher to  listen  attentively  to  the  remarks  of  the  engine- 
men  with  reference  to  the  condition  of  the  engines,  and 
profit  thereby  not  only  in  the  work  to  be  cared  for.  but 
the  dispatching  of  the  very  best  power  on  fast  freight 
trains.  The  good  points  of  a  particular  locomotive  are 
not  booked,  they  are  discussed,  and  in  selecting'  power  for 
fast  freight  the  opinions  expressed  by  enginemen  as  to 
the  qualifications  of  certain  locomotives  can  well  be  taken 
into  consideration. 

It  is  regrettable  that  the  greater  number  of  engineers 
are  gradually  drifting  away  from  the  responsibility  of 
reporting  work  on  engines  and  leaving  it  all.  with  the 
exception  to  those  items  pertaining  to  their  personal  com- 
fort, to  the  enginehouse  inspector.  An  intensive  pro- 
gram of  checking  negligent  engineers  by  the  master  me- 
chanics and  road  foremen  of  engines  would  have  a  very 
beneficial  effect  in  the  maintenance  of  power  and  a  conse- 
quent improved  daily  performance. 

The  physical  characteristics  of  the  road  will,  of  course, 
have  a  bearing  on  the  program  of  not  only  fast,  but  slow 
freight  engines  as  well,  and  what  would  appear  feasible 
on  one  road  would  not  work  out  satisfactorilv  on  anotber. 
and  the  same  would  hold  true  on  the  consolidation  of  two 
or  more  operating  divisions  on  the  same  railroad. 

About  the  only  daily  performance  fur  fast  and  slow 
freight  engines  to  which  I  could  refer  with  full  knowledge 
would  be  that  on  the  road  on  which  I  am  employed — the 
Michigan  Central.  In  operating  locomotives  through 
over  two  freight  divisions  on  that  portion  of  the  road  in 


the  United  States,  designated  as  the  east  and  middle  divi- 
sions, it  resulted  in  a  mileage  of  approximately  177  miles, 
if  dispatched  Detroit  to  Jackson,  thence  Jackson  to  Niles 
by  what  is  known  as  the  Air  Line,  or  184  miles,  if  dis- 
patched direct  Main  Line.  The  freight  division  on  what 
is  known  as  the  west  division  was  not  disturbed,  as  it  is 
practically  100  miles,  Niles  to  the  Chicago  district,  the 
originating  point  for  our  freight  traffic,  and  a  smaller  class 
of  engines  can  handle  a  favorable  tonnage  between  Niles 
and  Chicago. 

Mikado  type  locomotives,  with  a  tractive  effort  of 
56,100  pounds  and  59,000  pounds,  respectively,  are  op- 
erated Detroit  to  Niles,  with  the  maintaining  point  at 
Xiles.  the  crews  changing  at  Jackson  in  both  directions, 
and  in  fast  freight  service  negotiate  the  trip,  Niles  to 
Detroit,  in  approximately  six  hours  with  a  train  of  60  cars 
<>r  2.600  tons.  All  fast  freight  eastbound  being  dis- 
patched by  the  Air  Line  on  which  water  pans  are  so 
located  as  to  meet  the  requirements  and  a  coaling  station 
at  Wasepi  45  miles  located  adjacent  to  the  main  track 
about  midway  of  the  104  mile  division  where  all  engines 
are  coaled,  the  supply  taken  being  sufficient,  under  favor- 
able weather  conditions,  to  complete  the  trip  to  Detroit, 
this  due  to  favorable  grade  conditions  eastbound,  al- 
though, if  necessary,  engines  can  be  coaled  and  fire  cleaned 
at  Jackson.  72  miles  from  Detroit. 

The  slow  freight  program  is  about  the  same  except  that 
it  is  necessary  on  the  eastbound  trip  to  obtain  a  coal  sup- 
ply at  Wasepi  and  Jackson  and  in  practically  all  cases  to 
clean  the  fire  and  fill  the  grease  cups  at  Jackson,  the  slow 
freight  trip  consuming  about  12  hours  from  Niles  to 
Detroit  with  a  train  of  90  cars  or  a  tonnage  of  approxi- 
mately 3.700  tons,  pushed  service  being  furnished  for  full 
tonnage  trains  eastbound  out  of  Niles  and  Jackson.  On 
arrival  at  the  opposite  terminal  fires  are  dumped,  flues 
given  attention,  a  very  careful  inspection  made  of  the 
machinery  and  all  running  work  is  attended  to  and  engine 
then  O.  K.'d  to  operating  department  for  return  service. 

The  westbound  movement  in  fast  freight  service  pre- 
sents a  different  locomotive  operating  condition,  as  the 
grade  conditions  from  Detroit  to  Jackson  are  such  that 
it  is  necessary  to  coal  the  engine  and  in  some  cases  to 
clean  the  fires  at  Jackson,  after  which  as  a  rule  a  train  is 
dispatched  via  Main  Line  to  Niles,  this  due  to  traffic  con- 
ditions on  the  Air  Line,  which  is  a  single  track  division. 
Track  pans  are  conveniently  located  and  a  very  modern 
coaling  station  extending  over  the  tracks  at  Augusta.  55 
miles  from  Jackson,  serves  the  fuel  requirements.  Fast 
freight  trains,  Detroit  to  Niles,  negotiate  the  trip  in  nine 
hours  with  a  train  of  80  cars  or  a  tonnage  of  2,700  tons, 
while  slow  freight  trains  require  about  14  hours  with  a 
train  of  90  cars  or  a  tonnage  of  3,200  tons.  Pusher 
service  of  full  tonnage  trains  is  furnished  over  the  ruling 
grades  westbound  out  of  Jackson  and  Kalamazoo. 

On  the  Canada  Southern  division.  Windsor  to  Mon- 
trose, with  Windsor  the  maintaining  point,  the  fast  and 
slow  freight  engines  operate  over  a  220  mile  freight  divi- 
sion with  engine  crews  changing  at  St.  Thomas  about 
midway  of  the  operating  division,  coaling  stations  and 
track  pans  being  so  located  that  all  requirements  are  satis- 
factorilv served,  but  owing  to  very  favorable  grade  condi- 
tions a  smaller  class  of  freight  power  serves  the  purpose. 

The  locomotives  are  cut  out  at  the  maintaining  points 
at  washout  periods  and  at  any  time  when  necessary  on 
account  of  repairs,  the  frequency  of  the  washout  depend- 
ing, of  course,  on  the  water  conditions.  With  prompt 
handling  at  opposite  terminal  from  maintaining  point  and 
favorable  traffic  conditions  pool  engines  negotiate  between 
4.000  and  5.000  miles  per  month. 

In  the  daily  program  and  performance  of  a  heavy 
switching  engine  it  has  been  found  feasible  to  adopt  what 
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is  known  as  the  group  plan,  assigning  as  many  three- 
crewed  engines  as  the  service  will  permit  and  providing 

one  extra  engine  for  each  five  so  assigned,  the  hostler  re- 
lieving these  regular  engines  and  returning  them  to  the 
enginehouse  for  cleaning  of  fires,  daily  inspection  and 
repairs,  so  that  the  actual  period  in  continuous  service 
ol  any  group  without  having  fires  cleaned  will  not  exceed 
16  hours.  With  this  plan  it  is  possible  by  supervising  the 
changes  to  attend  to  washout,  Federal  requirements,  etc., 
without  disturbing  the  regular  assignment  to  any  extent. 
Where  the  volume  of  business  is  not  continuous  and  there 
is  a  reduction  made  in  the  total  number  of  engines  or 
crews  assigned  during  the  weekly  period,  it  has  been 
found  possible  through  the  group  plan  assignment  to  take 
care  of  the  heavier  running  repairs  without  increasing  the 
number  of  engines  assigned  to  any  one  yard. 

An  engine  in  heavy  switching  service  to  give  a  good 
performance  should  have  the  fire  cleaned  each  16  hour 
period.  In  our  Detroit  yards  a  careful  study  was  made 
of  the  conditions,  and  at  what  might  be  termed  yard 
strategic  operating  points  a  two  stall  engine  shed 
capable  of  housing  four  engines,  a  modern  coaling  and 
sanding  station,  suitable  clinker  pit  and  the  necessary 
buildings  for  supplies,  register  and  locker  room  for  en- 
ginemen  were  erected,  which  provides  an  ideal  arrange- 
ment. Any  minor  repairs  can  be  readily  cared  for  at 
these  points  and  engines  tied  up  and  dispatched  without 
the  serious  delays  met  with  in  negotiating  a  dailv  trip 
through  a  congested  yard  to  some  central  point. 

At  washout  periods  or  whenever  necessary  in  order  to 
properly  take  care  of  running  repairs,  engines  are  changed 
off  by  hostlers  or  relief  crews  and  taken  to  the  maintain- 
ing enginehouse  for  attention.  The  prompt  handling  of 
the  engine  from  the  time  of  arrival  on  the  cinder  pit  until 
engine  is  housed  has  a  very  decided  bearing  on  the  daily 
performance  on  all  classes  of  power,  therefore,  suitable 
track  arrangements,  modern  coaling  and  sanding  stations 
and  labor  saving  devices  are  essential.  To  illustrate  the 
point — during  the  extremely  cold  weather  experienced  last 
winter  it  was  found  that  through  the  use  of  a  compara- 
tively inexpensive  oil  torch  the  time  consumed  in  dumping 
fires  on  engines  arriving  at  the  pit  with  ash  pans  filled 
with  frozen  cinders  could  be  reduced  from  approximately 
1  hour  and  30  minutes  to  30  minutes.  This  represented 
unproductive  engine  hours  to  the  locomotive  department 
which  were  readily  transferred  as  productive  hours  to  the 
operating  department. 


Meeting  of  the  Pan  American  Railway 
Committee 

The  Pan  American  Railway  Committee,  reorganized  by 
the  Governing  Board  of  the  Pan  American  Union  in 
accordance  with  the  terms  of  a  resolution  adopted  at  the 
Fifth  International  Conference  of  American  States  held 
in  Santiago,  Chile,  in  1923.  met  for  the  first  time  at  the 
Pan  American  Union  on  Monday.  July  7th.  The  meeting 
was  attended  by  Sr.  Dn.  Santiago  Marin  Vicuna,  of 
Chile ;  Sr.  Dn.  Francisco  P.  de  Hoyos,  of  Mexico ;  and 
Mr.  Charles  M.  Pepper,  of  the  United  States.  The 
Director  General  of  the  Pan  American  Union,  Dr.  L.  S. 
Rowe,  was  also  present. 

The  Committee  adopted  a  resolution  expressing  ap- 
preciation of  the  work  accomplished  by  the  original  Com- 
mittee and  of  the  efficient  manner  in  which  it  had  per- 
formed its  labors.  A  resolution  was  also  approved  re- 
questing the  Pan  American  Union  to  obtain  all  the  avail- 
able information  from  the  Governments  of  Latin  America 
relative  to  railways  in  the  respective  countries,   this  in- 


formation to  be  made  the  ha-is  of  a  report  to  the  Com- 
mittee at  a  meeting  to  be  held  in  1925,  possibly  at  Bu 

Aires,    Argentina. 

One  of  the  first  subjects  that  will  receive  the  considera- 
tion of  the  Committee  is  that  of  the  route  of  the  railway 
that  shall  unite  New  York  and  Buenos  Aires.  The 
original  report  of  the  Intercontinental  Railway  Commis- 
sion, created  by  the  First  International  Conference  of 
American  States,  recommend  that  the  line,  after  passing 
through  Mexico  and  Central  America,  should  traverse  the 
western  highlands  of  South  America  until  it  reached 
southern  Peru,  where  it  should  turn  southeastward 
through  Bolivia  and  Argentina.  Within  recent  vears, 
however,  considerable  attention  has  been  given  to  plans 
for  a  line  passing  east  of  the  Amirs  and  avoiding  the 
mountainous  regions. 

The  route  originally  mapi  e  1  out  by  the  Pan  American 
Railway  Committee  called  for  the  construction  of  a  line 
from  New  York  to  the  Mexican  border,  through  the 
Republics  of  Mexico,  Guatemala,  Honduras,  Nicaragua, 
Costa  Rica,  Panama,  Colombia,  Ecuador,  Peru,  Bolivia 
and  Argentina  to  Buenos  Aires,  with  extensions  from  the 
main  line  to  those  countries  not  in  the  direct  path  of 
the  railway.  Of  this  distance  of  approximately  10,116 
miles,  6,696  miles  will  have  been  built  upon  completion  of 
the  section  now  under  construction  between  Atocha  and 
Villazon,  in  Bolivia,  leaving  3,420  miles  unfinished.  The 
greatest  gap  in  the  system  is  in  the  region  between 
Panama  and  Lake  Titicaca,  a  boundary  lake  between  Peru 
and  Bolivia,  where  approximately  2,820  miles  yet  remain 
to  be  built.  This  territory  is  very  mountainous,  making 
it  extremely  difficult  to  construct  railways,  and  it  is  for 
this  reason  that  changes  in  the  original  route  have  been 
proposed.  According  to  these  projects,  which  differ  only 
in  minor  details,  the  railroad  constructed  over  the  new 
route  would  avoid  the  mountainous  region  along  the 
Pacific  coast  of  South  America,  and  traverse  the  interior 
passing  through  western  Brazil  and  entering  Bolivia  on 
the  northeast. 


Rail  Salaries  Small  Part  of  Revenues 

The  aggregate  sum  paid  to  railroad  executives  in  salar- 
ies is  equivalent  to  a  salary  of  $4,000  a  year  to  the  execu- 
tive of  a  corporation  doing  $6,400,000  worth  of  business  a 
year._  These  figures  are  derived  from  commission  reports 
and  from  material  filed  from  time  to  time  with  the  United 
States  Senate  relative  to  alleged  "fancy  salaries"  paid  rail- 
road executives. 

What  these  figures  show  is  briefly  as  follows : 
The   railroads   had   operating  revenues   in 

1923  of  about '. .  .$6,400,000,000 

The  salaries  of  their  presidents  amounted 

to  about   $4,000,000 

Reduced  to  terms  of  a  smaller  business,  this 

is  equivalent   to  a   corporation   doing 

a  gross  business  in  a  year  of $6,400,000 

Paying  its  president  a  salary  of $4,000 

This  sum  is  much  lower  than  is  paid  in  other  businesses 
for  corresponding  ability  and  responsibility. 

If  all  the  general  officials  and  their  assistants,  together 
with  all  the  division  officials  and  their  assistants,  in  fact 
all  of  those  in  official  position  of  any  character  in  the  man- 
agement of  our  railroads  (and  who  receive  less  than  3  per 
cent  of  the  money  paid  by  the  railroads  for  labor)  were 
discharged,  the  savings  would  not  be  sufficient  to  enable 
the  roads  to  reduce  their  freight  rates  1  per  cent. 
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Locomotive  and  Boiler  Accidents 

At  the  last  meeting-  of  the  Master  Boiler  Makers'  As- 
sociation Air.  A.  G.  Pack,  chief  inspector  for  the  bureau 
of  locomotive  inspection  of  the  Interstate  Commerce  Com- 
mission, delivered  an  address  in  the  course  of  which  he 
called  attention  to  the  changes  that  had  taken  place  in 
locomotive  power,  conditions  and  accidents  during  the 
past  two  decades. 

According  to  Mr.  Pack  the  number  of  locomotives  in 
use  in  the  United  States  has  increased  50  per  cent  in  that 
time,  while  the  total  tractive  effort  has  increased  by  about 
160  per  cent.  This  latter  has  been  obtained  by  an  increase 
in  the  size  of  the  boilers  and  the  addition  of  many  new 
appliances.  In  later  years  the  percentage  of  increase  of 
tractive  effort  over  number  of  locomotives  has  been  much 
greater.  For  example,  during  the  past  eleven  years  the 
numbers  have  increased  12  per  cent  and  the  tractive  effort 
58  per  cent,  and  during  the  past  5  years  the  increase  in 
numbers  has  been  2  per  cent  with  an  approximate  increase 
of  tractive  effort  of  about  12  per  cent.  All  indicating  a 
rapid  increase  in  the  size  of  the  locomotive. 

At  the  present  time  there  are  70,670  locomotive  boilers 
that  fall  within  the  jurisdiction  of  the  law,  of  which  about 
5.000  have  been  built  within  the  past  IS  months,  with 
about  9,270  that  are  twenty -five  years  or  more  of  age. 

\bout  58  per  cent  of  the  boilers  now  in  use  are  equipped 
with  arch  tubes  and  mure  than  34,000  are  equipped  with 
superheaters. 

The  increase  in  the  size  of  and  pressure  carried  by 
locomotive  boilers  has  had  a  marked  effect  on  the  results 
of  locomotive  failures.  For  example,  during  the  first  six 
years  that  the  locomotive  boiler  inspection  law  was  in 
effect,  the  average  number  of  persons  killed  per  100 
crownsheet  failures  was  51,  while,  during  the  past  six 
years  it  has  been  71.  or  an  increase  of  about  40  per  cent. 

Starting  with  1912,  when  there  were  856  accidents  due 


to  boiler  and  appurtenance  failures  in  which  there  were 
''1  people  killed  and  1,005  injured,  there  was  a  steady 
decrease  to  1922,  when  there  were  273  failures  with  25 
fatalities  and  318  people  injured.  Then,  in  1923,  these 
figures  rose  to  509  accidents,  with  47  fatalities  and  594 
injured.  This  increase  is  attributed  to  the  "unfortunate" 
strike  of  1922,  as  the  result  of  which  the  railroads  lost  a 
large  percentage  of  their  well-trained,  experienced  and 
capable  mechanical  employees,  and  this  resulted  in  defec- 
tive conditions. 

Defective  conditions  are  reflected  not  only  by  the  num- 
ber of  accidents  and  casualties  to  persons,  but  by  the 
number  of  locomotive  failures  on  the  road. 

Crownsheet  or  firebox  failures  are  the  most  prolific 
sources  of  serious  and  fatal  accidents  which  can  be  caused 
by  boiler  failures. 

During  the  year  1912,  the  first  year  that  the  locomotive 
boiler  inspection  law  was  in  effect,  there  were  94  firebox 
accidents,  resulting  in  the  death  of  54  persons  and  the 
serious  injury  of  168  others.  This  rate  fluctuated  through 
the  succeeding  years,  but  with  a  general  downward 
tendency,  until  in  1922  the  number  of  accidents  had  been 
reduced  to  32,  which  resulted  in  the  death  of  22  persons 
and  the  serious  injury  of  55  others.  This  reduction  in 
the  number  of  accidents  shows  without  question  the  result 
of  1  letter  inspections  and  better  repair  of  fireboxes,  feed 
water  appliances  and  water  indicating  appliances,  as  well 
as  the  locomotive  in  general. 

It  is  generally  well  recognized  that  locomotives  and 
locomotive  boilers  with  the  appurtenances,  which  con- 
tribute to  the  cause  of  these  accidents,  were  maintained 
during  1922  at  a  higher  standard  than  had  obtained  for  a 
number  of  years  and  probably  better  than  ever  before. 
This  reduction  in  the  number  of  accidents  was  brought 
about  notwithstanding  an  approximate  increase  in  the 
number  of  locomotives  in  use  by  about  11  per  cent  and  the 
fact  that  locomotives  had  grown  in  size  and  complexity 
to  such  an  enormous  extent  during  recent  vears. 


Government     Operation     of     Railways     Not 

Satisfactory   in   Sweden 

Government   ownership  and  operation  of  the  railways 
in  Sweden  has  not  proven  satisfactory  and  as  the  result 
of  study  made  by  a   special   committee,  the  government 
will  consider  retention  of  ownership,  but  that  operation 
be  placed   in   the  hands  of  an  assembly  of  29  members 
co-operating  with  a  board  of  7  directors. 
The  Assembly  composition  is  as  follows  : 
(  i  imposition  of 
the  Assembly 

Xo.       Percent 

A.  Government   9  31.3 

B.  Riksdag    8  27.5 

C.  Employees    6  20.6 

D.  Public' Traffic   6  20.6 

Total    29  100.0 

The  Swedish  Government  owns  their  railways  and 
operates  them,  but  the  results  have  been  so  far  from 
satisfactory  that  they  are  seeking  a  solution  of  this  dif- 
ficult problem  and  the  tentative  plan  submitted  for  con- 
sideration  embodies  many  valuable  points  and  suggestions 
that  the  advocate  of  government  ownership  and  operations 
in  this  country  might  study  with  much  profit  and  thus 
avoid  the  dangerous  pitfalls  in  the  path  of  what  would  at 
once  develop  into  a  most  corrupt  and  unmanageable 
political  machine. 

Checks  and  Balances 
The  assemblv  it  will  be  noted  has  31.3  per  cent  govern- 
ment   representation   and    while   it   could    in   combination 
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with  B.,  C.  or  D.,  have  a  majority,  it  must  be  also  ob- 
served that  P..  C.  and  1 ).  hold  the  veto  power  either  in 
electing  the  7  directors  or  in  handling  matters  pertaining 
ti '  administration  of  the  propertj . 

The  Riksdag,  which  may  be  compared  to  our  Congress, 
has  27.5  per  cent  and  the  employees  20.6  per  cent  repre- 
sentation. It  these  two  fused  for  government  operation 
their  combined  strength  would  only  be  48  per  cent,  which 
would  insure  full  consideration  and  fair  treatment,  but 
unless  strengthened  b)  aid  from  *  lass  \  or  D  would  not 
be  able  to  construct  a  political  machine  of  their  own 
design  regardless  of  the  rights  or  wishes  of  others  with 
equal  or  greater  interest.  The  public  or  traffic  interests, 
that  is  the  shippers  who  pay  the  freight,  have  20.6  per 
cent  representation  in  the  assembly.  In  other  words,  the 
principle  is  recognized  that  with  taxation  goes  representa- 
tion and  the  industries  which  support  the  railways  are  to 
have  a  "Look  In"  as  to  the  fairness  of  the  charge  for 
service,  and  incidentally  what  becomes  of  the  money. 

It  will  be  interesting  to  observe  the  development  to  the 
final  solution  of  the  problem. 


Fallacious    Theories    Exploded   by   Commis- 
sioner Potter  in  Rate  Case 

It  has  been  quite  clearly  pointed  out  several  times  re- 
cently in  Railway  and  Locomotive  Engineering  that:  (a) 
the  price  of  food  and  clothing  was  not  controlled  or  even 
influenced  to  any  extent  by  rates  of  transportation,  (b) 
that  over-production  in  any  commodity  forced  prices  down 
regardless  of  transportation  rates.  (  c  )  and  that  if  all  food 
and  clothing  were  transported  free,  the  price  to  the  ulti- 
mate consumer  would  be  no  less,  to  the  producer  sub- 
stantially no  more,  but  the  railways  would  be  ruined. 

Notwithstanding  we  have  so  often  taken  the  above 
position,  and  given  plain  every  day  examples  of  the  ex- 
treme fallacy  of  those  who  have  foolishly  claimed  that  a 
drastic  reduction  in  freight  rates,  which  meant  ruin  for 
the  railways,  would  bring  prosperity  to  the  farmers,  we 
have  not  been  able  to  announce  concurring  views  of  those 
in  high  and  influential  positions  of  authority  as  we  felt 
the  justice  of  the  cause  fully  warranted.  It  is  therefore 
a  source  of  much  gratification  that  we  can  reproduce  the 
wonderfully  clear,  concise  and  businesslike  reasons  set 
forth  in  the  concurring  opinion  of  Commissioner  Potter  in 
the  I.  C.  C.  declination  to  reduce  grain  rates,  which  is  as 
follows : 

"No  one  may  ask  more  than  to  have  the  aggregate 
burden  fairly  distributed  according  to  the  ability  of  traffic 
to  bear  it.  To  make  possible  and  facilitate  traffic  move- 
ment is  a  sound  principle  of  rate  making.  Grain  and  grain 
products  are  moving  and  would  continue  to  move  even 
under  higher  rates.  It  is  not  claimed  that  reduction  would 
increase  the  movement  of  grain  or  its  products. 

Rate  Reduction   Would   Not   Help   the  Farmer 

The  most  that  is  claimed  is  that  producers  would  be 
benefited.  It  is  by  no  means  certain  that  this  would  result. 
The  amount  per  bushel,  or  per  one  hundred  pounds,  in- 
volved in  the  reduction  asked  for.  would  be  no  more  than 
current  market  fluctuations  from  day  to  day.  The  middle- 
man or  dealer  might  benefit  but  not  a  penny  would  ever 
reach  the  producer. 

About  85  per  cent  of  all  the  shippers  pay  to  the  carriers 
is  used  to  pay  operating  costs  and  taxes.  If  the  owners  of 
the  railways  were  to  receive  nothing  for  the  use  of  their 
properties,  which  we  have  found  worth  more  than  $20,- 
000,000.000  rates  could  not  possibly  be  reduced  under 
present  conditions  of  high  cost  of  every  thing  the  carriers 
use  by  more  than  15  per  cent.     A  general  rate  increase 


which  would  assure  a  fair  return  to  railwaj  owners,  im- 
prove railway  credit,  encourage  betterments  and  expansion, 
and  stimulate  purchases,  would  help  the  farmer  by  in- 
creasing the  demand  for  his  products  and  improving  the 
price  which  he  receives.  An  increase  would  probably  he 
the  best  thing  that  could  happen  to  the  entire  country.  A 
general  decrease  would  be  certain  to  bring  disaster  and  the 
producers  of  agricultural  products  would  suffer  most. 

Railways  "Sol  to  Blame  for  Present  Conditions 

We  are  passing  through  a  serious  period  in  world 
affairs.  Times  are  oul  of  joint.  Discontent  breeds 
criticism.  We  are  suffering  an  epidemc  of  selfishn 
greed,  high  living,  extravagance,  and  waste.  Railways  are 
kicked  and  cuffed  because  of  habit  and  because  they  are 
within  the  reach  of  the  discontented  and  disgruntled.  I  he 
fanners  and  railways  should  pull  together.  Their  interests 
are  identical.  They  share  alike  in  prosperity  and  ad- 
versity. Each  class  should  do  for  the  other  all  it  can. 
They  both  suffer  under  low  prices  for  what  they  sell  and 
high  ceists  for  what  they  buy.  Both  are  at  a  disadvantage 
as  compared  with  practically  every  other  industry.  High 
costs  of  production  and  distribution  hit  them  both  alke. 
They  should  take  up  fundamental  problems  together  and 
in  co-operation.  They  should  work  with  one  another 
for  mutual  benefit. 

The  talk  about  the  freight  rates  on  farm  products  and 
the  Esch-Cummins  act  as  being  responsible  for,  or  having 
the  slightest  effect  on.  the  condition  of  any  part  of  the  agri- 
cultural industry  is  a  colossal  exhibit  of  unsoundness  and 
insincerity.  ^Ye  should  say  what  the  well-informed  know, 
that  they  have  not  the  slightest  effect  on  the  prices  the 
fanner  receives  for  his  products.  Haul  them  for  nothing, 
and  he  would  not  be  a  bit  better  off.  The  most  that  is 
claimed  for  a  reduction  is  that  it  would  have  what  is 
termed  a  psychological  effect  upon  the  farmers.  It  is 
supposed  he  would  think  he  is  being  benefited.  The 
farmer  would  not  be  fooled  very  long  by  such  deception. 

Railways  Not  in  Position  to  Try  Expensive  Experiments 

It  would  be  easy  to  become  enthusiastic  over  the  plan 
suggested  by  one  of  the  dissenters  to  put  such  pretensions 
to  the  test  if  some  honest  way  could  be  found  to  get  the 
money  to  do  it  with.  It  is  difficult  to  go  along  with  a 
proposition  to  take  this  money  from  the  railroads.  Just 
how  we  are  authorized  to  take  away  from  them  twenty  or 
thirty  millions  of  dollars  a  year  to  prove  that  some  one  else 
is  wrong,  and  that  after  all  the  carriers  are  entitled  to  this 
money,  I  can  not  see. 

Low  prices  are  not  in  themselves  the  basis  of  distress 
in  agriculture.  They  are  results,  not  causes.  The  basic 
ill  is  overproduction.  Correct  that  and  prices  will  adjust 
themselves  to  a  satisfactory  level.  As  long  as  there  is  a 
surplus  above  the  market  needs  the  competition  of  pro- 
ducers for  the  market  will  force  the  prices  down,  no  matter 
what  the  freight  rate  is,  and  even  if  it  w'ere  entirely  re- 
moved. If  the  farmers'  dollar  is  not  worth  as  much  as 
other  dollars  it  is  because  they  have  made  it  so  by  excess 
production.  Their  dollar  is.  in  fact,  worth  as  much  as 
any  dollar.  The  trouble  is  that  competition  among  them- 
selves forces  them  to  give  up  too  much  for  it. 

Excessive   Production.   Not   Freight    Rates   Is   Cause   of 
Wheat    Growers   Trouble 

Over  production  is  the  instrument  that  does  self- 
inflicted  damage.  This  is  the  whole  story  and  explanation 
of  the  wheat  farmers'  present  plight.  The  country  needs 
for  domestic  consumption  and  for  seed  about  600,000,000 
bushels  of  wheat  per  year.  As  long  as  conditions  remain 
as  now  in  the  foreign  market  a  crop  of  that  size  will  be 
worth  more  to  the  farmer  than  800,000,000  bushels,  and 
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the  cost  should  be  from  15  to  20  per  cent  less.  If  pro- 
ducers are  misled  to  excess  production  by  expectation  of 
a  foreign  market  which  is  not  realized,  the  railways  should 
not  be  expected  to  bear  their  loss.  Charges  of  carriers 
have  been  low  when  compared  with  other  costs  between 
producers  and  consumers.  For  furnishing  cars,  power, 
and  for  hauling  and  management  the  compensation  of  the 
railways  averages  about  one  cent  per  ton  per  mile  of  haul, 
and  for  that  compensation  they  throw  in  a  large  amount 
of  storage  facilities  for  producer,  dealer,  and  consumer. 
The  charge  of  one  cent  per  ton  per  mile  is  creditable  when 
compared  with  a  charge  of  $1  per  ton  per  mile  before  the 
receipt  or  after  the  delivery  of  traffic  by  the  railways. 
Nowhere  else  is  so  much  capital  and  ability  rendering  such 
service  for  such  small  compensation. 

When  an  agency  of  government  is  urged  to  take  action 
to  correct  an  evil,  it  is  necessary  to  consider  with  what 
agency  the  duty  lies.  There  is  an  evil  and  the  farmer  is 
the  victim.  The  action  necessary  to  correct  it  is  not  within 
our  function.  We  have  to  do  with  transportation,  and 
transportation  is  not  at  fault.  The  cause  of  distress  is 
overproduction.  As  between  the  farmers  and  the  railways, 
the  farmers  are  to  blame  and  have  no  right  to  call  on  the 
railways  to  bear  the  burden.  There  may  be  some  one  else 
to  whom  they  have  a  right  to  look.  The  present  condition 
of  overproduction  largely  is  due  to  the  fact  that  during 
the  war  the  farmers  were  induced  to  increase  production 
in  the  public  interest.  Perhaps  that  fact  entitles  them  to 
look  to  the  public  for  fair  protection  and  for  some  assist- 
ance in  carrying  the  burden  which  the  representatives  of 
the  public  asked  them  to  undertake.  In  that  aspect  it  is 
not  a  question  of  price  fixing  or  of  interference  with  the 
laws  of  supply  and  demand.  It  is  a  matter  of  good  faith 
and  common  honesty  to  do  justice  in  a  situation  which 
may  never  occur  again. 

The  foregoing  fully  endorses  from  all  angles,  the 
position  which  we  have  taken  in  this  matter,  and  we  hope 
that  all  our  readers  will  not  only  study  carefully  the  fore- 
going unanswerable  logic  and  fundamentally  sound 
reasoning,  and  use  their  best  endeavors  to  have  it  brought 
to  the  attention  of  all  those  interested  in  the  prosperity  of 
railways  and  general  welfare  of  the  country. 

Demagogues  and  uninformed  persons  in  all  walks  of 
life  who  persist  in  their  pernicious  anti-railway  propaganda 
should  be  relegated  to  obscurity,  as  a  slight  measure  of 
retribution  for  injury  they  have  done  to  those  they  profess 
to  aid. 


The  Third  Class  in  China 

In   a   recent   number  of  the   Atlantic   Monthly,   D.   C. 
Smith    describes    the    condition    of    third-class   travel    in 
China  as  he  experienced  it  on  the  Canton-Hankow  Rail- 
way.     He  calls   attention   to   the   fact   "that   I   not   only 
mention  the  railway  line  but  also  make  mention  of  the 
fact  that  I  was  in  a  third-class  car.     It  is  almost  a  hope- 
less task  to  explain  just  what  that  means.     If  you've  ever 
been  third  class  on  a  Chinese  train  you  know  something 
ah.  .ut  it.     If  you  haven't,  it  is  very  difficult  to  make  you 
visualize   it.     My   personal   opinion   is  that   the   Canton- 
Hankow    line    is'  the    worst   in    China.      The   third-class 
coaches  on  this  division  of  the  Chinese  Government  Rail- 
ways are  what  might  be  called  'glorified  freight  cars.'  The 
expression  ■  is  hardly  adequate  because  it   implies   rather 
too  much.     The  'glorification'  amounts  to  cutting  about  a 
dozen  holes  in  the  sides  of  the  cars  to  be  used  as  windows, 
and  putting  benches  along  the  walls,  with  double  benches 
running  down  the  centre  of  the  car.     Over  each  bench  is 
a  shelf,  about  eighteen  inches  from  the  top  of  the  car. 
These   are   presumably   for  baggage.     The   rack   in   the 


middle  is  about  three  feet  wide.  At  each  end  of  the  car 
is  a  door,  leading  into  the  next  car,  while  in  the  middle  of 
each  side  is  a  wide  sliding  door  which  provides  the  main 
avenue  of  ingress  and  egress  for  the  car. 

"In  the  winter  time,  when  the  car  is  unheated  and 
drafty,  and  the  roof  leaks,  and  the  windows  are  shut  and 
the  atmosphere  reeks,  it  bears  but  little  resemblance  to 
any  parlor  car  you  have  ever  seen.  And  after  all,  you 
ought  to  take  into  consideration  the  fellow  travelers  who 
are  apt  to  swarm  into  the  car.  Knowledge  of  the  mysteries 
of  bacteriology  is  possessed  by  none.  Cuspidors  are  un- 
known. And  but  what's  the  use?  The  place  be- 
comes what  you  might  call  'thick.' 

"On  the  twenty-first  of  this  month  I  was  on  the  train, 
undergoing  the  twenty-five  hours  of  travel  which  are 
required  to  complete  the  225  miles  of  this  trip.  The  car 
was  as  full  as  usual.  The  train  when  in  motion,  which 
was  little  enough  of  the  time,  swayed  and  rattled  and 
jolted  along  at  the  breakneck  speed  of  about  ten  miles 
per  hour.  Garlic,  cheap  tobacco,  and  the  evident  need 
of  baths  all  around  made  free  breathing  rather  difficult. 
Down  at  one  end  of  the  car  a  mother,  dressed  in  blue  coat 
and  trousers,  was  nursing  her  young  son  who  was  still 
gay  in  the  red  suit  which  he  was  wearing  in  celebration 
of  the  lunar  New  Year.  Sitting  on  the  end  of  a  bench, 
gazing  pensively  out  of  the  open  door,  was  a  gray-clad 
soldier,  shoeless,  but  bulging  with  his  three  or  four  padded 
coats.  He  nudged  the  farmer  next  to  him,  borrowed  his 
cigarette  holder,  took  a  box  of  matches  from  the  lap  of  a 
satin-gowned  merchant  across  from  him,  and  gravely  lit 
up.  The  train  jerked  and  halted  to  a  stop  and  the  air 
became  filled  with  cries  and  curses  as  passengers  near  the 
ends  of  the  car  tried  to  fight  their  way  through  the  crowd 
between  them  and  the  door,  while  a  pushing,  fighting  mob 
attempted  to  force  its  way  in  at  the  same  time. 

"Was  I  being  crushed  under  foot,  buffeted  about,  dug 
with  elbows  and  crushed  by  the  ubiquitous  bedding-rolls  ? 
I  was  not.  In  calm  unconcern  I  glanced  up  a  moment, 
gave  an  interested  look  or  two  at  the  fray,  and  returned 
to  a  perusal  of  'A  Conversation  with  Cornelia.'  When  the 
scene  was  reenacted  at  the  next  station,  I  gave  it  hardly 
more  than  a  cursory  glance,  for  I  was  deeply  engrossed 
by  the  doings  of  the  wily  Sam.  But  lest  you  conclude  that 
I  must  be  either  a  liar  or  deaf-and-dumb,  or  both,  permit 
me  to  explain  the  secret  of  this  remarkable  power  of  con- 
centration. I  was  lying  on  my  own  unrolled  bedding  in 
the  centre  baggage-rack.  The  tumult  and  the  shouting 
rose  and  died.  The  coolies  and  the  soldiers  departed  and 
were  succeeded  by  others  of  like  kind.  Tea  was  gulped 
and  gurgled  and  the  floor  became  unspeakable.  But  my 
magazine  and  I  were  above  all  that,  and  nothing  dis- 
turbed us  but  the  conductor  and  his  five  armed  guards  and 
two  announcers  who  came  for  tickets  and  dragged  me  out 
of  the  fourth  assembly  of  the  League  of  Nations." 


Brazilian  State  Ownership   a  Failure 

A  special  cable  to  the  Chicago  Daily  News  states  that 
the  recent  report  of  the  British  financial  mission  to  Bra- 
zil, which  recommended  that  the  Bank  of  Brazil  be  re- 
moved from  politics  and  that  the  Central  Brazil  railroad 
be  sold  to  private  interests  has  had  a  wide  effect. 

The  Central  Brazil  railroad  is  a  "white  elephant"  on 
the  government's  hands,  says  the  cable.  Showing  con- 
stant financial  losses,  its  expenses  are  about  15  per  cent 
more  than  receipts.  "Like  everything  else  in  Brazil  that 
is  subject  to  political  control,"  reads  the  message,  "it  is 
inefficiently  managed  and  its  pay  rolls  are  overloaded  with 
names  of  political  parasites." 


Long  Locomotive  Runs* 

By  FRANK  E.  RUSSELL,  Assistant  Mechanical  Engineer,  Southern  Pacific  C 


We  have  read  and  heard  more  about  long  locomotive 
runs  during  very  recent  times  than  in  past  years,  and  as 
our  ideas  and  thoughts  are  governed  largely  by  com- 
parisons, what  would  .have  been  considered  a  long  run 
two  generations  ago  would  be  termed  a  very  short  run 
these  days. 

Shortly  after  the  first  steam  locomotive  was  actually  put 
in  operation  some  of  the  enthusiasts,  in  discussing  and 
writing  about  the  possibilities  of  the  new  machine,  became 
so  visionary  as  to  predict  that  at  some  day  in  the  future 
the  machine  might  be  so  perfected  as  to  travel  at  the 
unprecedented  speed  of  a  mile  a  minute.  On  the  other 
hand,  there  were  many  wise  men  of  that  day  and  age  who 
contended  it  wotdd  be  impossible  for  a  human  being 
to  live  traveling  at  that  rate  of  speed,  and  furthermore, 
claimed  that  it  would  be  impossible  to  build  a  machine 
which  could  run  faster  than  12  to  15  miles  per  hour  and 
hold  up  under  that  service. 

In  order  to  appreciate  the  thought  of  the  people  at  that 
time  it  must  be  remembered  that  their  most  rapid  means 
of  transportation  was  by  saddle  horse.  We  have  since 
advanced  from  the  small  crude  locomotives  first  designed 
for  railroad  transportation,  to  the  huge  modern  locomo- 
tives of  the  present  day.  Paralleling  this  with  other 
means  of  transportation,  we  have  advanced  from  the 
one-horse  shay  to  the  luxurious  automobile  and  aeroplane. 

The  development  of  the  steam  locomotive  has  kept  pace 
with  the  development  of  civilization,  for  during  a  period 
of  about  100  years  or  so — only  somewhat  longer  than  a 
human  life — the  steam  locomotive  has  developed  from  a 
miniature  crude  machine,  capable  of  little  more  than  self- 
propulsion  and  running  not  over  fifteen  miles,  to  a  huge, 
efficient  machine  capable  of  handling  smoothly  and  easily 
luxurious  passenger  trains  consisting  of  12  cars  weighing 
875  tons  over  mountain,  desert  and  plain  at  high  speed 
for  a  distance  of  815  miles.  The  existence  of  the  loco- 
motive corresponds  to  three  generations  and  its  develop- 
ment follows  very  closely  the  development  of  railroading 
which  can  also  be  divided  into  three  characteristic  periods. 
First.  The  period  of  railroad  construction.  Next,  the 
period  of  expansion  and  rule-of-thumb  methods.  Then, 
the  period  of  improvement  in  materials  used  and  applica- 
tion of  mathematical  talent  in  computing  stresses  and 
proportioning  parts. 

The  locomotives  placed  in  service  up  to  the  year  1864 
were  of  crude  construction  and  wrought  iron  was  the 
principal  material  used.  They  were  not  equipped  with 
power  brakes  or  any  of  the  modern  devices. 

During  the  next  period,  1864  to  1894,  the  principal 
changes  in  locomotives  in  this  country  were  generally  an 
increase  in  size,  application  of  air  brakes,  automatic 
couplers,  injectors  and  other  appliances  and  the  use  of 
steel  in  construction. 

During  the  period  1894  up  to  the  present  time  we  find 
new  materials  used  and  much  improvement  in  design,  also 
many  new  devices  developed,  not  only  increasing  the 
power  output  and  durability,  but  also  very  materially  pro- 
ducing more  economy  and  a  higher  efficiency.  The  most 
important  of  these  devices  are  superheaters,  feed  water 
heaters,  brick  arches,  boosters,  improved  valve  gears,  and 
improvements  in  air  brakes  and  lubricators,  all  of  which 
have  a  marked  effect  upon  the  distance  over  which  the 
locomotive  can  be  successfully  operated. 

There  are  many  conditions  under  which  a  locomotive 
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can  be  economically  operated.  The  first  and  most  im- 
portant of  these  is  the  topography  of  the  country  which 
determines  the  gradient  and  curvature,  making  ft  ni 
sarj  to  change  power  to  suit  the  grade  conditions.  To 
illustrate:  Power  suitable  for  economical  operation  on  2 
per  cent  or  3  per  cent  grades  could  not  be  economically 
operated  over  a  long  distance  of  flat  country  where  grade's 
range  from  level  to  1  per  cent.  Location  or  distribution 
oi  shop  facilities  where  the  necessary  attention  can  be 
given  locomotives  at  the  end  of  run,  the  schedule  of  train.-, 
junction  points,  water  supply,  etc.,  are  also  important 
factors. 

The  location  of  shop  facilities  is  to  a  great  extent 
controlled  by  the  character  of  the  country  and  operating 
conditions.  In  most  cases  these  facilities  were  established 
many  years  ago  when  roads  were  built  to  suit  the  power 
and  equipment  then  in  use,  and  there  is  no  question  but 
that  a  great  many  locomotive  runs  could  be  extended  more 
or  less  if  we  could  easily  move  the  shop  facilities  to  take 
care  of  the  power.  This,  however,  would  mean  an  ex- 
penditure of  huge  sums  of  money  which  could  be  used 
to  better  advantage  for  other  purposes.  Hence,  it  will 
be  seen  that  under  present  day  conditions,  when  terminals 
and  repair  facilities  have  already  been  located,  it  requires 
considerable  courage  on  the  part  of  the  Motive  Power  and 
Operating  Officials  to  extend  locomotive  runs,  especially 
as  they  cannot  readily  increase  the  runs,  say  10,  20  or  30 
per  cent,  but  must  take  a  bold  step  and  double  or  treble 
the  distance.  Thus,  in  referring  to  long  locomotive  runs 
they  are  generally  considered  to  be  such  only  when  loco- 
motives are  regularly  operated  over  two  or  more  districts 
where  the  power  formerly  was  changed.  Individual  long 
locomotive  runs  which  have  been  made  for  advertising  or 
spectacular  effect  are  of  no  particular  benefit  to  the  art 
other  than,  possibly,  to  show  what  can  be  done  and  to 
encourage  others  to  attempt  running  locomotives  over 
long  distances  without  change.  The  mere  fact  that  loco- 
motives may  be  successfully  operated  over  an  unusually 
long  distance  may  not  necessarily  mean  the  most  econom- 
ical operation.  The  most  important  object  in  extending 
the  length  of  locomotive  runs  is  to  increase  their  pro- 
ductive time  or,  in  other  words,  obtain  greater  monthly 
mileage  from  the  power. 

The  time  locomotives  are  at  terminals,  in  engine  houses, 
etc..  is  non-productive  time.  Taking  the  Class  I  railroads 
in  the  United  States  during  1921,  the  average  non-pro- 
ductive time  of  freight  locomotives  amounted  to  some- 
what more  than  17  hours  out  of  24;  hence,  the  locomo- 
tives were  idle  and  not  earning  two-thirds  of  the  time. 

Appliances   and   Improvements   in   Design   Make   Long 
Locomotive  Runs  Economical 

The  superheater  virtually  amounts  to  an  increase  in 
boiler  capacity  by  adding  additional  heat  units,  causing  an 
increase  in  volume  of  steam  on  its  way  from  boiler  to 
cylinders.  This  amounts  to  about  30  per  cent ;  hence,  a 
locomotive  equipped  with  superheater  can  perform  ap- 
proximately the  same  work  and  the  boiler  only  evaporate 
two-thirds  as  much  water  as  a  saturated  steam  locomotive. 
This  in  turn  is  equivalent  to  increasing  tank  capacity  and 
reduces  the  amount  of  scale-forming  matter  deposited 
in  the  boilers  over  a  given  run.  It  also  produces  increased 
power  at  high  speed  and  permits  of  operating  locomotive 
at  shorter  cut-off.  In  addition  to  this,  the  superheater 
very  largely  overcomes  carrying  water  over  into  cylinders 
which  washes  off  lubricants,  causing  lubrication  trouble. 
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Feed  water  heaters  help  to  make  long  continuous  runs 
successful  bv  diverting  a  portion  of  the  exhaust  steam, 
which  would  otherwise  be  wasted,  to  the  boiler  in  the 
form  of  water.  This  amounts  to  about  10  per  cent,  thus 
making  it  possible  to  go  somewhat  further  before  taking 
water  and  reducing  the  amount  of  impurities  admitted  to 
the  boiler.  In  addition,  as  the  heat  is  returned  to  the 
boiler  there  is  a  saving  of  fuel,  also  an  increase  in  boiler 
capacitv.  In  diverting  a  portion  of  the  exhaust  steam 
to  heat  feed  water  a  reduction  is  made  in  back  pressure 
in  the  cylinders,  which  in  turn  increases  the  power  output 
of  the  locomotive  by  probably  2.5  per  cent  to  5  per  cent. 

From  this  it  will  be  seen  that  a  modern  locomotive 
equipped  with  these  devices  should  be  able  to  handle  the 
same  train  for  possibly  50  per  cent  greater  distance  with- 
out evaporating  any  additional  water  in  the  boiler. 
However,  such  devices,  when  locomotives  are  idle,  stand- 
ing at  terminals,  on  sidings,  etc..  are  in  it  making  these 
savings  ;  hence,  the  importance  of  keeping  them  in  use. 

Brick  arches  and  other  improvements  in  fireboxes  and 
boilers  have  done  much  to  increase  boiler  capacity,  fuel 
economy  and  reliability. 

The  booster  in  many  cases  will  provide  the  locomotive 
with  sufficient  additional  power  to  carry  it  over  some 
controlling  grade  on  the  line,  thus  fitting  the  locomotive 
to  the  service  and  permitting  its  operation  of  the  loco- 
motive over  a  longer  run  than  would  otherwise  lie  pos- 
sible   without    the    use    of    helpers  ....     The    use    of 


necessary  and  which  very  materially  relieves  the  stresses 
set  up  in  long  wheel  base  locomotives  when  taking  curves. 
Vibration  is  probably  the  greatest  single  cause  of  failure 
and  regularly  exacts  its  toll  of  every  piece  of  machinerv  in 
operation.  One  of  the  most  important  improvements  in 
recent  years  that  materially  reduces  shocks  and  vibrations 
has  been  accomplished  by  utilizing  higher  grade  materials 
in  conjunction  with  improved  design  in  such  parts  as  con- 
necting rods,  crossheads,  piston  rods,  and  pistons.  The  side 
rods  and  a  portion  of  the  main  rod  are  revolving  parts,  and 
the  others,  such  as  front  end  of  main  rod.  crossheads, 
pistons  and  piston  rods,  are  reciprocating  parts.  The 
reduction  in  weight  of  both  revolving  and  reciprocating 
parts  materially  reduces  the  wear  on  rod  brasses  and  pins. 
The  reduction  in  weight  of  reciprocating  parts  is  one  of 
prime  importance  for  we  know  there  is  no  other  single 
feature  that  will  cause  more  vibration  and  set  up  more 
destructive  strains  than  counter-balance,  either  the  lack  of 
or  too  much  of  it.  The  revolving  parts  we  can  balance 
in  all  directions  as  both  the  parts  to  be  balanced  and  the 
counterbalance  have  a  rotarv  motion.  With  reciprocating 
parts  it  is  different ;  they  have  a  horizontal  motion  and 
the  balance  placed  in  wheel  centers  to  balance  them  has  a 
rotary  motion;  hence  all  weight  placed  in  wheel  centers 
td  balance  these  parts  is  over  balance  in  a  vertical  direction 
and  produces  a  disturbing  force  on  rail.  With  heavy  re- 
ciprocating parts  in  common  use  20  years  ago,  it  was 
necessary   to   balance   two-thirds   of  the   weight  of  these 


SOME    OF    THE    LONG    LOCOMOTIVE    KINS    MADE    ON    AMERICAN    RAILROADS 


Passenger    Service 
Road  From  To 

Southern    Pacific Los    Angeles.    Cal El   Paso,  Tes B15 

M.    K.    T Parsons.  Kan San  Antonio,  Tex....  678 

Union    Pacific Kansas    City,    Kan. ......  Denver,   Colo 

Southern    Pacific Sparks.    Nev Ogden,  Utah    536 

A.   T.  &   S.  F Winslow,    Ariz Los   Angeles.    Cal....  602 

LInion   Pacific    Council    Bluffs,    Ta Cheyenne.    Wy<       ...  509 

Union   Pacific    Council    Bluffs.    Ta .Denver.   Colo 562 

Union   Pacific    Denver,   Colo Ogden,   Utah    ... 

■Canadian    National Montreal,  Que Toronto,   Onl 334 

C.  M.  &  St.  Paul Milwaukee.    Wis Minneapolis.    Minn...  321 

Great    Northern t.   Paul.   Minn Minot,    X.    I> 526 

Great   Northern t.   Paul,   Minn Winnipeg,   Man 45S 

Missouri   Pacific lloisington,    Kan Pueblo,  Colo 33S 

St.  L.  &  S.  F Ok-lab  I  Okla St.    Louis,    Mo 542 

Kansas   City    Southern. .  .Pittsburgh,    Kan Shreveport,    I. a 430 

Spokane,  P.  and  S Vancouver,    B.    C Fasco.    Wash 37S 


Road 


Freight    Service 
Frc  m 


To 


Miles 

Southern   Pacific .parks,  Nev Carlin,  Nev 387 

Southern  Pacific   Del   Rio,  Tex El    Paso,   Tex 453 

A.  T.   8:   S.    F Los    Angeles.    Cal Needles,  Cal 310 

Pacific     Ellis.   Kan Denver,    Colo 337 

Canadian    Pacific Calgary,    Alherta Edmonton.    Alta 180 

St.    L.    S.   F Memphis,  Tenn Birmingham.    Ala.  ...  251 

M.   K.  T Parsons,    Kan Denison,  Tex 278 

L'nion   Pacific    Kansas  Citv    Kan Ellis.    Kan 303 

Grand   Trunk    Ft.   Erie,  Ont Sarnia,   Ont 189 

C,    M.   &   St.    Paul Chicago     Nahant.   la 209 

Great    Northern Havre.    Mont Wolf  Point.   Mont..  .  .  202 

I.  &  G.  N San    Antonio.    Tex Palestine,  Tex 260 

B.  &   O Cumberland.   Md Parkersburg.   W.    Va.  205 

B.   &  O Connellsville,   Pa Willard    Ohio   264 

B.  &  O Willard,    Ohio    Chicago    278 

Missouri    Pacific Downes,    Kans ..Atchison.    Kans 208 


boosters  in  starting  heav)  trains  on  grade  or  slippery  rail 
will  usually  prevent  drivers  slipping  and  spinning,  which 
sets  up  severe  strains  in  machinery  and  undoubtedly 
actually  produces  more  wear  than  main  miles  of  actual 
running. 

Much  improvement  has  been  affected  in  recent  years  in 
hvdrostatic  lubricators  for  cylinders  and  air  compressors. 
Also  there  are  many  mechanical  lubricators  in  service 
which  are  giving  very  promising  results.  We  have  passed 
from  oil  lubrication  of  driving  axles,  crank  pins  and 
similar  parts  to  grease  lubrication,  driving  axles  being 
equipped  with  automatic  grease  lubricators  which  require 
but  very  little  attention.  Various  forms  of  grease  or 
''dope"  cups  are  used,  which  eliminates  much  of  our 
former  lubrication  trouble. 

Refinement    in    Design    and    Materials    of    Construction 

By  utilizing  higher  grade  materials  in  the  construction 
of  locomotives  it  is  possible  to  build  locomotives  with 
ample  boiler  capacity,  sufficient  strength  in  various  parts, 
adequate  bearing  areas,  and  still  keep  within  the  weight 
limitations.  Much  has  also  been  accomplished  in  recent 
years  by  improving  engine  trucks,  trailing  trucks  and 
spring  and  equalizing  systems,  relieving  the  locomotive 
of  unnecessarv  shucks  and  vibrations.  A  lateral  motion 
device  has  been  perfected  for  application  to  front  drivers, 
which  device  can  also  be  applied  to  other  drivers  if  found 


parts.  Reducing  the  weight  of  reciprocating  parts  to  less 
than  1  IN)  of  the  weight  of  locomotives  permits  balancing 
only  50  per  cent. 

Weight  of  reciprocating  parts,  to  one  not  familiar  with 
the  design  and  operation  of  locomotives,  might  appear 
somewhat  insignificant.  It  is,  however,  of  prime  impor- 
tance in  making  the  locomotive  a  more  efficient  and  durable 
machine.  To  illustrate  this  bv  concrete  examples:  On 
the  Southern  Pacific  Company's  new  4-8-2  type  passenger 
locomotives,  by  the  use  of  higher  grade  materials  in  con- 
junction with  improvement  in  design,  the  following  results 
were  obtained  : 

Saving    in    Weight 

Revolving  parts.  Side  rods.  100  lbs..  Main  rod,  52 
lbs.  ;  main  crank  pin,  60  lbs.  Total  saving  in  weight  of 
revolving  parts,  212  lbs. 

Reciprocating  parts.  Main  rod,  42  lbs. ;  piston  rod, 
50  lbs. ;  piston.  75  lbs.  Total  saving  in  weight  of  recip- 
rocating parts.  167  lbs. 

Reduction  in  counter  weight  required,  202  lbs. 

These  figures  are  for  one  side  of  engine  only,  thus 
making  a  total  saving  in  static  weight  on  one  side  of  loco- 
mofive  of  581  lbs.,  or  a  total  of  1,162  lbs.,  per  locomotive. 

Considering  the  saving  in  reciprocating  weights,  we 
balance  50  per  cent  of  this  weight  in  driving  wheels  to 
protect     the     machinerv     and      reduce     vibration,     and 
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permit    50   per   cent    of    the    weight    to   go   unbalanced. 

The  reason  for  this  is  a  compromise  between  locomotive 
machinery  and  track. 

By  this  saving  of  1 ' »~  11  >>.  in  reciprocating  weights  we 
reduce  the  total  thrust  or  pound  on  main  ru<l  brasses  and 
pins  at  diameter  speed  on  these  locomotives  a  little  over 
8.000  His.,  or  al'"ut  4  tims.  which  pound  or  thrust  takes 
place  twice  in  every  revolution.  \\  ith  locomotive  operating 
at  50  miles  per  hour  thi-  reversal  of  stresses  occurs  at 
the  rate  of  4(50  times  per  minute  and  at  diameter  speed, 
or  75  miles  per  hour,  i>72  times  per  minute,  or  over  11 
times  per  second.  In  turn,  the  saving  in  thrust  or  pound 
on  each  side  rod  brass  is  a  little  over  2.000  pounds,  or 
approximately  one  ton.  At  the  same  time  there  is  a  re- 
duction in  the  disturbing  force  or  dynamic  augment  on 
the  rail  of  a  little  over  4,0(X)  pounds  on  each  side  of  loco- 
ni(  tivc.  or  about  1,000  pounds  per  wheel  due  to  reduction 
in  counterbalance  required  for  reciprocating  parts. 

The  advantages  and  economy  of  running  locomotives 
over  two  or  more  divisions  when  topogTaphy  of  country 
and  operating  conditions  permit,  are  as  follows: 

1st.  Increased  mileage.  I  have  yet  to  learn  of  a  single 
case  where  extending  locomotive  runs  has  not  resulted  in 
increased  mileage  over  a  period  of  time.  However,  in- 
creasing length  of  run  100  per  cent  does  not  necessarily 
mean  an  increase  in  locomotive  mileage  of  100  per  cent, 
but  it  does  usually  range  from  about  30  per  cent  to  ap- 
proximately 100  per  cent,  depending  on  operating  con- 
ditions, or,  in  other  words,  how  the  runs  fit  in  with  train 
schedules. 

2nd.  Reduction  in  number  of  locomotives  required. 
An  increase  in  locomotive  mileage  is  equivalent  to  a 
corresponding  increase  of  locomotives,  and  as  shown  by 
the  extension  of  runs  by  the  Southern  Pacific  Company 
between  Sparks  and  Ogden,  the  same  15  locomotives  made 
68  per  cent  more  mileage  per  month  after  they  were  run 
through,  which  enabled  them  to  do  the  same  work  as  25 
locomotives  operating  over  the  old  runs. 

3rd.  Increased  Railroad  Capacity.  The  railroads  of 
the  country  today  are  handling  heavier  traffic  than  at  any 
time  in  their  history.  They  are  being  hampered  on  all  sides 
by  legislative  committees,  which  makes  it  very  difficult  to 
finance  new  facilities  and  equipment ;  hence  the  importance 
getting  the  most  out  of  what  we  have. 

Reduction  in  work  for  locomotives  at  small  outlaying 
terminals  permits  reducing  the  number  of  expensive  tools 
required  at  such  points,  where  they  are  used  only  a  portion 
of  the  time  and  permits  assembling  them  at  main  terminals 
where  thev  can  be  utilized  to  greater  advantage,  thus 
reducing  the  investment  in  these   facilities. 

4th.  Economy  at  Terminals.  Locomotives  running 
over  two  or  more  divisions  do  not  require  at  the  inter- 
mediate points  the  attention  of  wipers,  hostlers,  ash-pit 
and  coal-dock  men,  machinists,  boiler  inspectors,  etc.  The 
cost  of  turning  locomotive  after  it  has  made  tw:o  or  more 
divisions  is  very  little  if  any  more  than  if  similar  attention 
had  been  given  at  intermediate  points,  and  repairs  can  be 
made  in  a  more  substantial  and  workmanlike  manner  as, 
there  is  ample  time  and  facilities  to  take  care  of  them. 

5th.  Saving  in  Fuel.  During  the  year  1921  about  one- 
fifth  of  all  locomotive  coal  used,  or  25,000.000  tons,  was 
consumed  when  the  locomotive  was  not  doing  useful  work. 

Waste  of  fuel  account  dumping  coal  fires,  and  rebuild- 
ing fires  as  well  as  fuel  for  keeping  locomotives  hot  is 
saved,  which  amounts  to  a  considerable  sum.  The  Eastern 
road  reports  cost  of  displacement  about  $12  and  that  at 
the  particular  point  account  running  through  the  dispatch- 
ments  was  reduced  by  28  per  day.  thus  making  a  saving 
of  S336  per  day.  or  approximately  $10,000  per  month 
from  this  cause  alone.  The  amount  of  fuel  required  to 
keep  locomotives  hot  and   prevent  freezing  at  outlaying 


points,  in  cold  climates,  is  a  big  item.  The  amount  of  coal 
iost  in  dumping  and  rebuilding  tire-  is  estimated  at  from 

1  to  1  tons  per  locomotive  dispatched,  and  with  coal  at 
from  $3.50  to  $5  per  ton  represents  an  item  of  importance 
in  the  reduction  ^i  expenses. 

On  lines  using  oil  this  saving  is  not  experienced,  but 
they  do  enjo)  the  saving  on  account  of  not  having  to  keep 
engines  hot  at  intermediate  points.  At  one  point  alone, 
in  cold   climate,  this  h;  estimated   at   $15,000  per 

annum. 

Maintenance   Costs    With    Loaa   Kmi« 

Now,  let  us  consider  the  possible  disadvantages,  in- 
creased cost  of  maintenance  and  increase  in  engine  fail- 
ures. .Maintenance  is  also  a  factor  to  be  considered  in 
connection  with  long  locomotive  runs,  since  an  increase  in 
the  daily  mileage  of  motive  power  and  a  reduction  in  the 
time  held  at  roundhouses  would  presumably  affect  the 
condition  of  locomotives.  For  this  reason  particular  in- 
quiry has  been  made  in  regard  to  the  average  mileage 
between  shoppings  of  locomotives  operated  on  long  runs 
and  it  appears  where  records  are  available  the  mileage 
made  by  these  locomotives  between  shoppings  is  as  high, 
if  not  higher,  than  when  run  over  short  runs. 

It  would  appear  reasonable  that  we  should  get  as  much 
if  not  more  mileage  out  of  a  locomotive  if  run  off  in,  say, 

2  years'  time  than  in  three  or  four,  as  we  know  time  and 
the  elements  collect  their  toll  whether  locomotive  is  in 
operation  or  not.  Also,  it  is  a  question  if  the  cooling 
down  and  firing  up  strains  in  a  locomotive  do  not  do  more 
damage  than  fair  sendee. 

In  the  case  cited  of  the  long  run  on  the  Southern  Pacific 
between  Sparks.  Nevada,  and  Ogden,  since  the  locomo- 
tives went  into  service  they  ran  off  47,691  miles  in  ordi- 
nary service  at  the  rate  of  5,299  miles  per  month,  and  up 
to  December  31,  1923,  had  run  off  213,380  miles  in  long 
runs,  averaging  8,891  miles  per  month.  This  makes  an 
average  total  mileage  of  261,000  miles  up  to  January  1 
of  this  year,  and  will  probably  average  about  300,000 
miles  before  locomotives  go  into  shops  for  general  repairs, 
which  is  certainly  not  discouraging  for  long  runs. 

The  question  of  possible  increase  in  engine  failures  has 
been  watched  by  those  interested  in  long  runs  and  it 
appears  that  engine  failures  apparently  are  not  affected 
by  the  mileage  which  the  locomotive  makes  during  its 
individual  run.  Analysis  of  engine  failures  shows  that  the 
majority  of  the  failures  take  place  on  the  first  division  and 
that  the  mileage  of  the  individual  runs  has  little  or  no 
effect  upon  the  number  of  engine  failures  experienced. 

Special  attention  and  care  are  necessary  in  making  long 
runs  successful.  Much  depends  on  the  care  exercised  on 
the  part  of  the  engine  crew,  inspectors  and  shop  forces. 
A  locomotive  offered  for  sendee  must  be  in  good  con- 
dition, which  means  that  all  details  requiring  attention 
have  received  that  attention  and  where  repairs  are  made 
that  they  be  of  a  permanent  nature,  and  not  of  a  tempor- 
ary nature.  This  latter  practice  frequently  occurs  on 
ordinary  runs,  in  order  to  get  locomotives  back  to  main 
terminal.  Then,  oftentimes,  on  arrival  at  main  terminal 
the  men  are  especially  busy,  or  think  they  are.  and  "Let 
her  go  for  another  trip." 

Engineers  should  report  on  blanks  provided  for  that 
purpose  all  parts  that  are  n<  it  working  properly  i  ir  that  in 
their  judgment  require  attention.  This  is  especially 
necessary  where  crews  are  changed,  so  the  proper  atten- 
tion can' be  given  on  arrival  of  locomotive  at  terminal. 

Lubrication  is  especially  important  and  engineer  should 
give  particular  attention  to  this :  also,  shop  forces  should 
see  that  all  parts  will  lubricate  properly. 

On  coal  burning  roads  it  is  important  that  fireman  keep 
his  fire  in  proper  condition  up  to  the  time  he  is  relieved. 
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so  that  fireman  taking  the  locomotive  will  not  be  put  to 

undue  difficulty. 

By  building  up  long  runs  gradually  and  supervising 
closely,  these  items  of  lubrication,  work  reports  and  fire 
conditions  may  be  eliminated  and  no  more  trouble  ex- 
perienced with  them  than  on  shorter  runs. 

Conclusions 

After  all  is  said  and  done,  the  consideration  of  prime 
importance  is,  not  so  much  the  attainment  of  the  longest 
possible  locomotive  runs,  as  it  is  to  obtain  the  greatest 
mileage  per  unit  of  time  per  locomotive  owned,  and  the 
smallest  fuel  consumption,  and  the  least  expenditure  for 
repairs  and  enginehouse  attention.  This  can  best  be  done 
by  designing  equipment  to  fit  the  special  service  require- 
ments, providing  boilers  of  ample  capacity,  and  applying 
standard  devices  that  will  increase  the  efficiency  and  re- 
duce fuel  consumption.  Particular  attention  should  be 
given  to  the  design  of  various  details,  using  high  quality 
material  in  such  parts  where  reduction  of  weight  will 
minimize  the  stresses  set  up  in  machinery  and  in  track 
and  roadbed.  Select  the  softest  natural  feed  waters  avail- 
able, and  chemically  treat  those  that  contain  objectional 
impurities,  reducing  these  impurities  to  a  minimum,  and 
provide  hot  water  boiler  washing  facilities  at  terminals 
to  reduce  cooling  down  strains  in  boiler  and  save  fuel. 


A  New  10-Ton  Crawling  Tractor  Crane 

The  Industrial  'Works  of  Bay  City,  Michigan,  which 
recently  designed  and  built  several  200-ton  locomotive 
cranes  which  were  the  largest  in  the  world,  now  offer  a 
new  type  at  the  other  end  of  the  scale.  This  is  a  10-ton 
crawling  tractor  crane  embodying  many  new  engineering 
features  and  known  as  type  "D." 

One  of  the  most  important  features  is  the  independent 
control  of  the  traveling,  slewing  and  hoisting  motions. 
These  motions  may  be  utilized  in  a  variety  of  combina- 
tions which  are  said  to  result  in  a  greatly  increased  speed 
and  efficiency  of  operation.  For  instance,  the  hoisting 
and  slewing  motions  may  be  combined  in  bucket  work  for 
operation  at  high  speed  and  when  traveling,  the  boom  may 
be  swung  in  any  direction  to  clear  obstructions.  Slewing 
in  either  direction  is  accomplished  without  reversing  the 
engine  by  means  of  a  double  friction  clutch  and  a  train 
of  bevel  and  spur  gears.  A  slewing  brake  holds  the  boom 
securely  with  a  suspended  load  in  any  position.  When 
operating  on  uneven  ground,  this  brake  eliminates  any 
possibility  of  sudden  rotation  with  its  usual  disastrous 
results.  The  vertical  slewing  shaft  is  located  accessibly 
at  the  front  of  the  crane  close  to  the  base  of  the  loom,  and 
since  the  power  is  transmitted  at  this  point,  there  is  no 
great  slewing  stress  carried  through  the  revolving  frame. 

The  entire  upper  works  rest  on  a  rotating  steel  base, 
which  insures  rigidity  and  perfect  alignment.  This  base 
rotates  on  four  conical  steel  rollers  which  are  easily  ac- 
cessible and  which  may  be  taken  out  without  removing 
any  of  the  parts  or  jacking  up  the  crane.  Heavy  steel 
side  frames  which  carry  the  shaft  bearings  are  bolted  to 
this  rotating  bed.  These  bearings  are  arranged  on  the 
outside  of  the  frames  so  that  any  shaft  may  be  easily 
removed  without  displacement  of  other  parts.  All  run- 
ning bearings  are  provided  with  replaceable  bronze  bush- 
ings. Wearing  surfaces  of  all  thrust  bearings  are  sepa- 
rated bv  bronze  washers  and  bronze  collars  are  placed 
behind  each  bevel  gear.  All  gears  in  the  upper  works 
are  of  cut  steel.  All  oil  pipes  lead  to  the  operator's  plat- 
form and  the  lubrication  is  accomplished  by  a  pressure 
system.  Clutches  controlling  the  various  motions  are  of 
a  new  friction  type  which  are  said  to  engage  smoothly  and 
without  shock. 


Tractor  shoes  are  close  fitting,  smooth  surface  steel  and 
they  operate  over  adjustable  idle  sprocket  bearings  which 
take  up  the  slack  in  the  tractor  belt.  Five  large  size 
rollers  of  25  in.  diameter  on  each  side  decrease  traveling 
friction  and  keep  the  bearings  high  up  out  of  the  dirt. 
The  steel  bed  plate  mounted  on  the  car  body  is  cast  in- 
tegral steel  with  a  circular  roller  path  and  external  slewing 
rack.  A  steel  hollow  center  post  is  pressed  under  heavy 
pressure  into  this  base  plate,  taking  all  unbalanced  stresses 
and  forming  a  center  of  rotation  for  the  super-structure. 

The  crane  has  two  traveling  speeds  and  reversal  of 
direction  is  accomplished  by  reversing  the  engine.  Steer- 
ing while  propelling  is  accurately  accomplished  from  the 
operator's  platform  through  friction  clutches  and  brakes 
controlling  each  tractor  belt.  Either  belt  may  drive,  coast 
or  be  held  by  brake  in  any  degree  to  negotiate  as  sharp 
or  wide  a  turn  as  desiied.  This  propelling  and  steering 
mechanism  is  one  of  the  exclusive  features  of  this  type 
"D''  crane.  It  enables  the  operator  to  propel  and  steer 
the  crane  independently  of  all  other  motions  with  the 
boom  in  any  direction.  It  is  especially  powerful,  enabling 
the  crane  to  travel  up  steep  grades  and  over  rough  ground. 
Propelling  up  an  incline  skidway  onto  a  flat  car  for  trans- 
portation is  very  easily  done.  Other  exclusive  features 
are  the  automatic  double  hoisting  drums  which  provide 
automatic  control  of  the  bucket  during  operation.     Both 


Ten-Ton  Crawling  Tractor  Crane 

drums  provide  enough  rope  pull  as  required  for  dragline 
and  hoisting  purposes.  The  feature  of  hoisting  the  bucket 
open  on  the  auxiliary  drum  greatly  increases  the  output 
of  the  crane  and  makes  operation  much  simpler.  A  radius 
varying  appliance  consisting  of  bronze  worm,  worm  wheel 
and  drum,  and  controlled  by  friction  clutches  and  semi- 
automatic brake,  raises  or  lowers  the  boom  when  loaded  to 
its  maximum  capacity.  Levers  actuating  all  motions  are 
conveniently  placed  in  two  rows  in  front  and  alongside 
of  the  operator's  platform,  which  is  located  on  the  right 
hand  side  with  a  full  view  of  the  work  being  done. 

The  new  Industrial  is  built  for  either  steam,  electric  or 
gasoline  power.  The  steam  crane  has  two  horizontal, 
double  acting  cylinders  6  in.  in  diameter  by  8  in.  stroke 
of  piston.  The  engine  is  equipped  with  a  simple  radial 
type  reversing  gear,  by  means  of  which  loads  may  be 
lowered  and  the  hoisting  line  payed  out  by  power.  The 
cylinders  and  crosshead  guides  are  cast  in  one  piece  and 
bored  at  the  same  setting,  thus  insuring  accurate  and 
permanent  alignment.  The  gasoline  crane  is  equipped 
with  either  the  "Buda,"  Climax,  Wellmar.-Seaver-Morgan 
or  Automatic  semi-Diesel  engine. 

The  crane  is  extremely  versatile,  operating  with  clam- 
shell or  dragline  bucket,  electro-magnet,  hook  and  block 
or  grapple. 


Some  Notes  on  the  Early  History  of  the  Air  Brake  and 

Air  Signal 

The   Co-operation   of   the   Officials  of     the    Pennsylvania    Railroad    in    Their  Development 

By  GEORGE  L.  FOWLER 


Chief  among  the  details  that  have  done  much  to  insure 
safety  in  the  operation  of  railway  trains  as  well  as  to 
make  high  Speeds  a  possibility  is  the  air  hrake. 

The  first  practical  demonstration  of  the  use  of  the  air 
brake  was  made  on  the  Panhandle  Railway  in  1868,  and 
so  successful  was  this  work  that  an  application  of  an 
equipment  was  made  to  a  train  of  six  cars  on  the  Pennsyl- 
vania Railroad,  and  in  September  1869,  this  train  was 
placed  at  the  disposal  of  the  American  Railway  Master 
Mechanics'  Association,  representing  numerous  railways, 
which  association  was  then  in  session  at  Pittsburgh.  The 
train  was  run  to  Altoona  and  the  air  brakes  were  used 
exclusively  for  controlling  the  speed  of  the  train  on  the 
eastern  slope  of  the  Alleghenies.  This  was  done  on  the 
recommendation  of  Robert  Pitcairn,  who  was  then  the 
general  superintendent  of  the  Pennsylvania  Railroad. 
There  were  of  course  some  difficulties  in  this  early  applica- 
tion. At  first  the  pump  failed  to  work,  but  the  difficulty 
was  soon  remedied  and  the  train,  alluded  to,  was  fitted 
with  the  brake  at  Pittsburgh;  much  of  the  work  having 
been  done  in  the  Pittsburgh  shops  of  the  Pennsylvania 
Railroad.  This  train  ma.de  an  exhibition  run  to  Altoona 
and  afterwards  to  Chicago  returning  by  way  of  Indian- 
apolis. 

Early  in  the  following  years  1870  the  Pennsylvania  had 
entered  upon  the  equipment  of  its  cars  with  the  air  brake 
as  is  evidenced  by  the  first  payment  made  to  the  Westing- 
house  Air  Brake  Company  in  April.  This  was  while 
Isaac  Dripps  was  superintendent  of  motive  power,  and  the 
work  of  installation  continued  slowly  under  the  brief 
regime  of  his  successor. 

It  was,  then,  through  the  Pennsylvania  Railroad  that 
Mr.  Westinghouse  obtained  the  first  recognition,  assist- 
ance and  encouragement  that  started  the  development  of 
the  air  brake.  Matters  were  progressing  in  this  way  until 
1873  when  Mr.  Frank  Thomson  was  appointed  superin- 
tendent of  motive  power.  Mr.  Thomson  was  an  en- 
thusiastic believer  in  the  brake  and  started  a  campaign  of 
rapid  introduction. 

Up  to  this  time,  1873,  the  brake  was  in  its  straight  air 
form.  That  is  to  say,  compressed  air  was  admitted  direct 
from  the  reservoir  upon  the  engine  to  the  brake  cylinders 
beneath  the  cars  for  the  application  of  the  brakes.  With 
this  design  of  apparatus  the  brakes  became  useless  if  an 
accident  occurred  to  the  connections  and  it  was  soon 
supplemented  by  the  automatic  brake.  This  brake  is  so 
arranged  that  it  will  be  applied  in  case  of  a  rupture  of  the 
connecting  pipes,  and  can  also  be  applied  from  any  car 
in  the  train  by  opening  a  valve  and  allowing  the  air  in  the 
train  pipe  to  escape  into  the  atmosphere.  It  involved  some 
extra  complications  of  apparatus  beyond  that  required  by 
the  straight  air  brake,  including  an  air  reservoir  beneath 
each  car  and  a  triple  valve  to  admit  the  air  to  and  release 
it  from  the  brake  cylinder  where  the  pressure  was  applied 
directly  to  the  mechanism  by  which  it  was  transferred  to 
the  brakeshoes  and  wheels. 

As  in  the  case  of  all  new  devices,  the  triple  valve  was 
at  first  quite  complicated  and  bulky  and  not  equal  to  the 
requirements  that  were  to  be  put  upon  it.  In  short,  the 
crude  idea  had  been  proven  to  be  theoretically  sound  but 


it  remained  to  develop  the  mechanism  into  one  that  would 
be  reliable  under  all  of  the  varied  exigencies  of  service. 
To  do  this  required  time,  patience  and  facilities.  Mr. 
Westinghouse  could  furnish  the  first  two,  but  the  latter 
involving,  as  it  did,  the  use  of  trains  and  cars  in  actual 
service,  could  only  be  supplied  by  a  railroad  company 
whose  officers  had  such  faith  in  the  device  as  not  to  be 
discouraged  by  apparent  failures. 

Mr.  Thomson,  as  previously  stated,  had  believed  in  the 
air  brake  and  during  his  regime  the  Pennsylvania  Rail- 
road had  permitted  Mr.  Westinghouse  to  carry  on  his 
experiments  with  a  free  hand.  A  special  train,  known  as 
the  Wall  local,  running  from  Pittsburgh  to  Wall  had  been 
assigned  for  this  experimental  work  and  with  this  Mr. 
Westinghouse  was  free  to  do  as  he  pleased. 

Among  the  first  of  the  improvements  that  was  made 
was  in  1875  to  dispense  with  the  use  of  the  second  or 
return  train  pipe.  Then  followed  the  gradual  introduc- 
tion of  the  automatic  brake,  the  straight  air  being  used  in 
the  meantime  for  all  train  operation,  until,  in  1879,  a 
sufficient  number  of  cars  had  been  equipped  to  warrant 
the  change  to  automatic  operation  in  train  service,  which 
was  done,  and  since  that  time  the  operation  of  train  brakes 
by  straight  air  has  been  a  thing  of  the  past. 

Meanwhile  during  this  early  period  of  introduction  and 
transition  from  straight  air  to  automatic  operation  the 
pressure  upon  the  brakeshoes  by  which  they  had  been 
applied  to  the  wheels  was  very  low,  being  only  about  forty 
per  cent  of  the  weight  of  the  wheel  resting  on  the  rail. 
Meanwhile  in  1878,  the  famous  Westinghouse-Galton  ex- 
periments with  brakes  had  been  executed  in  England. 
These  experiments  showed  conclusively  that  a  higher 
brakeshoe  pressure  could  be  used  when  the  train  was 
moving  rapidly  than  when  it  was  moving  slowly. 

It  seemed  that  the  whole  possible  efficiency  of  the  air 
brake  was  not  being  obtained,  so  it  was  decided  to  in- 
crease the  brakeshoe  pressure  and  to  raise  it  to  sixty  per 
cent  of  the  weight  on  the  wheels.  The  change  was  of 
great  value  in  increasing  the  efficiency  of  the  brake  and 
thus  decreasing  the  distance  required  to  stop  a  train. 
The  wheels  were  not  slid  and  flattened,  and  the  pressure 
was  soon  afterwards  increased  to  seventy  per  cnt  of  the 
weight  on  the  wheels  of  an  empty  car,  where  it  has  ever 
since  remained  for  freight  service. 

Hardly  had  the  automatic  air  brake  been  established 
for  train  operation  in  1874  when  an  aggitation  was  begun 
for  the  application  of  some  sort  of  a  power  brake  for 
freight  cars.  During  the  early  eighties  neither  the  general 
public  nor  the  average  railway  official  considered  that  it 
would  be  possible  to  use  the  air  brake  for  this  service 
because  of  the  expense  involved  in  the  installation.  But 
the  aggitation  went  on  and  the  general  belief  prevailed 
that  some  sort  of  a  buffer  brake  to  be  actuated  by  the 
compression  of  the  draft  springs  would  be  the  best  means 
of  accomplishing  this  end.  When  the  Master  Car  Build- 
ers' Association  decided  to  conduct  a  series  of  tests  with 
power  brakes  on  freight  trains  of  as  much  as  fifty  cars 
in  length  at  Burlington,  Iowa,  on  the  line  of  the  Chicago, 
Burlington  &  Quincy  Railroad  in  1886,  no  trains  of  so 
great  a  length  had  been  operated  with  power  brakes  of 


249 


2S0 


RAILWAY     AND     LOCOMOTIVE     ENGINEERING 


August,  1924 


any  kind  as  the  means  of  control.  In  order  that  the 
matter  might  be  studied  somewhat  in  advance  of  the 
work  to  be  done  at  Burlington,  the  Westinghouse  Air 
Brake  Company  equipped  a  train  of  fifty  cars  with  the 
automatic  brake  at  Altoona.  This  was  the  first  train  ot 
that  length  which  had  ever  been  brought  together.  The 
first  run" was  made  eastward  from  Altoona  to  Huntington, 
and  though  they  got  a  good  many  bumps,  it  was  success- 
ful. They  then  went  west  to  Conemaugh  in  order  to  test 
the  brake' on  the  long  grade  down  the  eastern  slope  of  the 
Alleghenies  from  Galitzin  into  Altoona. 

The  engineer,  Daly,  was  chosen  for  his  skill  and  was  a 
first  class'' passenger'  man.  In  making  his  first  applica- 
tion he  released  air  from  the  train  pipe  until  he  felt  the 
brakes  take  hold  and  then  moved  his  brake  handle  to  lap 
just  as  he  would  have  done  on  a  passenger  train.  But  as 
the  air  surged  forward  from  the  rear  of  the  train,  it 
released  the  brakes  at  the  front ;  to  remedy  which  a  second 
and  third  reduction  of  the  air  pressure  in  the  tram  pipe 
was  necessary.  Mr.  George  Westinghouse,  who  was 
sitting  Lack  of  the  engineer,  saw  at  once,  that  such  a 
method  of  operation  would  be  intolerable  and  asked  to  be 
allowed  to  manipulate  the  brake.  For  the  next  application 
he  opened  the  valve,  which  was  a  three-way  cock,  and 
allowed  air  to  escape,  and  then  slowly  closed  it,  gradually 
throttling  the  escape  of  the  air,  but  still  allowing  some  to 
escape  until  the  train  pipe  pressure  was  equalized,  and  thus 
prevented  the  action  of  the  surging  of  the  air  from  the 
rear  and  the  release  of  the  brakes. 

Realizing  that  it  would  be  too  much  to  expect  that  the 
average  engineer  should  handle  the  brakes  as  he  had  done, 
Mr.  Westinghouse  at  once  designed  the  engineer's  equal- 
izing and  exhaust  valve,  by  which  the  difficulty  was 
guarded  against.  So  from  this  one  trial  on  the  Pennsyl- 
vania Railroad  a  great  improvement  in  the  air  brake 
mechanism  was  evolved. 

The  details  of  these  items  of  air  brake  development  are 
told  in  order  to  give  some  idea  of  the  atmosphere  in  which 
the  work  of  that  development  was  conducted,  and  the 
sympathy  felt  for  it  by  the  officers  of  the  road. 
'  This  was  done  but  "a  short  time  prior  to  the  brake  tests 
that  were  made  at  Burlington.  Iowa  in  1886  and  1887. 
Here  in  1886  it  was  demonstrated  beyond  any  doubt,  that 
the  automatic  air  brake,  as  it  then  existed,  was  quite  un- 
suited  for  use  on  long  freight  trains.  So  immediately 
after  these  first  tests  of  1886.  Mr.  Westinghouse  perfected 
and  brought  out  his  quick  action  brake,  wherewith  the 
time  required  to  apply  the  brakes  to  the  rear  of  a  long 
train,  was  greatly  reduced  and  the  apparatus  was  thus 
made  available  for  such  work. 

\t  the  conclusion  of  the  Burlington  tests  in  May.  1887. 
the  Westinghouse  Air  Brake  Company  sent  its  train  over 
the  country  making  exhibition  tests  on  various  railways 
concluding  with  one  on  the  Pennsylvania  Railroad  near 
Philadelphia.  These  were  so  successful  that  as  soon  as 
they  were  completed  the  Pennsylvania  made  a  contract 
for  the  equipment  of  a  large  number  of  freight  cars  with 
the  new  quick  action  brake.  It  was.  therefore,  the  leader 
in  that  movement  which  later  culminated  in  an  order  of 
the  Interstate  Commerce  Commission  requiring  all  freight 
cars  used  in  interstate  traffic  to  be  fitted  with  air  or  power 
brakes. 

Later,  in  1902,  when  the  first  high  speed  trains  were  put 
in  service  between  New  York  and  Chicago,  the  Westing- 
house  Air  Brake  Company  brought  out  the  high  speed 
brake,  by  which  an  excessive  brakeshoe  pressure  is  applied 
at  first,  and  which  is  gradually  reduced  as  the  speed  is 
decreased  so  as  to  harmonize  with  the  coefficient  of 
friction  of  the  shoes.  The  first  application  was  made  upon 
one  of  the  trains  of  the  New  York  Central,  but  the  Penn- 
svlvania  was  quick  to  take  up  the  idea  and  the  second 


train  to  be  equipped  was  its  Congressional  Limited  run- 
ning between  Jersey  City  and  Washington,  which  was 
done  under  the  authorization  of  Mr.  Theo.  N.  Ely.  Its 
advantages  were  so  quickly  apparent  on  this  train  that  its 
use  was  rapidly  extended  and  it  was  soon  adopted  as 
standard ;  the  Pennsylvania  being  the  first  railroad  in  the 
world  to   take  that  action. 

During  the  period  of  Mr.  Ely's  administration,  the 
application  of  brakes  to  driving  wheels  of  locomotives 
was  commenced  and  made  standard  upon  the  Pennsyl- 
vania svstem,  being  used  with  every  stop. 

It  was  during  the  period  of  the  development  of  the  air 
brake,  about  1882.  that  Air.  Westinghouse  devised  the  air 
signal  to  take  the  place  of  the  old  bell  cord  as  a  means 
of  signaling  from  the  train  to  the  locomotive. 

As  first  designed,  the  operating  wave  was  sent  through 
the  main  train  line.  This  worked  all  right  when  the  air 
in  the  main  train  pipe  was  quiescent.  But.  when  the 
brakes  were  being  applied  or  released,  the  signal  was 
either  rendered  inoperative  or  would  give  false  indications. 
It  was  so  unreliable  as  to  constitute  a  positive  menace  to 
safety,  were  it  to  be  used. 

As  it  is  frequently  necessary  to  signal  from  cars  to  the 
locomotive  under  these  circumstances,  this  defect  was  of 
so  serious  a  nature  as  to  bar  any  possibility  of  the  air 
signal  being  applied  in  service.  Mr.  Westinghouse  then 
designed  the  separate  signal  pipe  and  set  up  in  connec- 
tion with  the  brake  rack  in  the  Altoona  shops,  more  from 
an  interest  in  the  matter  than  from  any  expectation  of  a 
possible  commercial  development.  For  neither  he  nor  any 
one  associated  with  him  thought,  for  a  moment,  that  any 
railroad  would  think  of  substituting  an  expensive  extra 
line  of  pipe  throughout  the  whole  length  of  the  train  for 
the  cheap  and  fairly  efficient  bell  cord  which  was  the, 
then,  only  method  of  signaling  from  the  train  to  the 
engineer.  But  there  were  objections  to  the  bell  cord  and 
the  device  worked  so  well  on  the  rack  that  Mr.  Westing- 
house was  authorized  to  equip  a  train  with  it.  This  was 
done,  and,  so  satisfactory  was  its  operation  that  its  use 
was  gradually  extended  until  it  has  finally  entirely  super- 
ceded the  use  of  the  old  time  bell  cord  on  all  of  the  roads 
of  the  country. 


Freight  Train  Mile  Costs  Lower  This  Year 

A  special  report  of  the  Interstate  Commerce  Commis- 
sion showing  Freight  and  passenger  train  service  costs, 
explains  the  reductions,  accomplished  this  year  in  the 
costs  of  producing  service  per  freight  train  mile. 

Locomotive  repairs  in  the  first  five  months  of  this  year 
per  freight  train  mile  amounted  to  approximately  44'  _> 
cents  compared  with  51 J4  cents  in  the  same  period  a 
year  ago.  Fuel  for  locomotives  this -year  cost  a  little 
more  than  47  cents  per  freight  train  mile  compared  with 
approximately  56  cents  a  year  ago. 

Engine  house  expenses  in  the  first  five  months  of  this 
year  amounted  to  '"  _•  cents  a  mile  compared  with  9.8 
cents  a  year  ago.  The  cost  of  enginemen  amounted  to 
24.9  cents  per  freight  train  mile  compared  with  27.2  cents 
a  year  ago,  while  the  cost  of  trainmen  amounted  to  ap- 
proximately 2'»  cents  compared  with  31  cents  a  year  ago. 

Other  locomotive  and  train  supplies  amounted  to  \0l/2 
cents  in  the  first  five  months  of  this  year  compared  with 
only  9.7  cents  a  year  ago.  The  total  of  the  accounts  se- 
lected in  the  Commission's  report  shows  reduced  costs 
per  freight  train  mile  this  vear  of  from  approximately 
$1.85  to  $1.66. 

The  millions  of  dollars  saved  will  be  used  for  im- 
provements and  extension  of  service  and  to  take  care- 
in  a  measure  of  the  Increased  cost  of  other  phases  of 
operation. 


Snap  Shots  By  the  Wanderer 


No  Mm'  wfio  lias  watched  the  progress  to  and  develop- 
ment of  the  present  day  parlor  and  sleeping  car  ran  accuse 
the  Pullman  Companj  of  neglect  to  attempt  to  meet  its 
obligations  to  the  public.  Improvement  after  improve- 
ment has  been  added  of  its  own  initiative  and  without  any 
outside  pressure  being  brought  to  bear.  Aside  from  the 
improvement  in  the  riding  qualities  of  the  cars,  there  have 
been  the  innumerable  little  things,  contributing  to  com- 
Eort.  Some  of  these  little  things  arc  the  substitution  of  a 
cock  for  a  pump  at  the  wash  basins,  allowing  the  water 
to  flow  under  an  air  pressure;  the  change  from  an  open 
to  a  water-sealed  hopper  in  the  toilets;  the  introduction 
of  the  berth  lights;  the  split  curtains  by  which  the  Upper 
and  lower  berths  are  separated;  the  coat  hanger  and  a 
mass  of  other  little  things  that  we  did  not  ask  for  hut 
which  we  now  consider  indispensable  for  our  conduct. 

Nor  i-  it  generally  even  known  that  elaborate  investiga- 
tions have  been  made  as  to  the  ventilation  and  the  con- 
dition of  the  air  behind  the  curtains  in  the  berths.  And 
many  a  passenger  has  slept  away  the  night  unconscious 
of  the  extracting  tube  that  has  been  thrust  through  the 
parting  of  his  curtains,  to  withdraw  samples  in  order 
to  determine  the  character  of  the  air  that  he  was  breathing. 

The  company  has  even  gone  so  far  as  to  attempt  to 
educate  the  irresponsible  public  to  a  greater  consideration 
for  and  courtesy  toward  each  other.  An  attempt  which, 
up  to  the  present  time,  cannot  be  said  to  have  met  with 
what  could  be  called  a  notable  success.  Probably  because 
the  methods  adopted  have  been  too  characteristic  of  a 
gentleman*  without  a  full  realization  that  that  was  not 
the  sort  of  an  animal  that  it  has  to  deal  with. 

\s  for  their  porters,  they  are  usually  courteous,  if  some- 
times a  little  too  persistent  in  their  attentions  in  view  of 
extracting  the  possible  though  reluctant  tip.  The  tip 
being  the  chief  end  of  a  porter's  life,  he  is  frequently  more 
eager  to  "dust  you  off"  than  he  is  to  make  his  passengers 
comfortable  by  putting  up  the  berths  before  an  early 
morning  arrival  at  a  terminal ;  with  the  result  that  many 
are  sitting  around  in  berths  that  are  down,  rather  dis- 
gruntled and  always  grumbling,  while  the  porter  is 
assiduously  ''dusting  off"  the  mildly  submissive  victims. 
I  am  aware  that  there  are  rules  forbidding  this  practice. 
But  the  making  of  a  rule  or  law  and  its  enforcement  are 
often  two  quite  different  things,  as  possibly  Mr.  Volstead 
may  realize. 

The  porter's  indifference  to  the  temperature  of  his  car 
while  standing  at  stations  in  cold  weather  is  a  source  of 
much  grumbling.  The  door  is  always  left  wide  open 
during  the  whole  of  a  stop,  unless  it  is  closed  by  some 
nearby  and  indignant  passenger,  and  many  are  the  colds 
contracted  thereby.  It  does  seem  as  though  something 
could  be  done  to  mitigate  this  neglect.  But  as  far  as  I 
can  ascertain  the  officials  are  indifferent  and  pay  no  atten- 
tion to  the  complaints  that  are  made  about  it. 

Then,  the  parcel  rack  in  the  parlor  cars  is  wholly  in- 
adequate to  meet  requirements.  It  serves  well  for  coats 
and  wraps,  but  the  passengers'  satchels  are  still  kept  on 
the  floor,  quite  in  the  way,  and  a  nuisance  generally.  I 
believe  I  have  heretofore  called  attention  to  the  fact  that 
the  long,  continuous,  wide  rack  has  not  yet,  after  an 
existence  of  fifty  years,  come  into  general  use  in  the  day 
coach.  So,  perhaps,  it  is  too  soon  to  expect  such  an 
innovation  to  appear  and  take  root  in  the  conservative 
regions  of  the  parlor  car.  But,  humanity  can  live  in  the 
hope  that  some  future  generation  will  come  into  the  enjoy- 
ment of  this  comfort  and  convenience. 


\nd  before  I  stop  I  want  to  make  .me  more  suggestion. 
It  would  add  greatly  to  the  pleasure  of  those  travi 
who  travel  for  pleasure,  if  then  were  to  be  some  co- 
ordination of  the  spacing  of  the  windows  and  the  seats 
in  the  parlor  cars.  \s  ,i  ,...  aboul  every  alternate  seat  is 
opposite  a  wide  part  that  make,  looking  out  a  difficult 
strain  and  the  view  less  than  unsatisfactory.  I  am  quite 
well  aware  that  a  window  for  anil  at  every  seat  would 
detract  from  the  external  appearance  of  the  car,  but  it 
would  add  considerably  to  the  internal  comfort. 

I  am  quite  well  aware  that  the  average  passenger  is 
quite  Oblivious  to  the  outside  beauties  through  which  he 
may  be  passing.  It  moots  little  to  him  whether  the  win- 
dow view  discloses  the  Hat  lands  of  the  West,  the  glories 
of  the  Rockies  or  the  rich  beauties  of  the  flowering  fruit 
trees  of  Virginia  in  early  May.  But  once  in  a  while  there 
''s  an  abnormal  human,  that  likes  to  look  at  these  things 
and  it  seems  to  me  that  he  is  worth  catering  to. 

And  after  all  isn't  it  what  the  passenger  agent  adver- 
tises in  order  to  attract  the  prospective  traveler?  Of 
course,  we  all  know,  that  he  does  it  with  his  tongue  in 
his  cheek,  he  knowing  full  well  that  his  prospective 
traveler  won't  care  a  hang  about  it  as  soon  as  he  ceases 
to  be  "prospective"  and  becomes  the  real  thing.  But, 
then,  be  this  as  it  may,  he  ought  at  least  to  deliver  the 
goods  which  he  advertises  and  the  Pullman  Company 
ought  to  aid  and  abet  him  and  not  make  it  impossible  to 
half  of  its  parlor  car  riders. 

That  isn't  intended  as  a  tirade  but  simply  as  a  plea  "for 
something  better  than  we  have  known."  For  as  I  write 
my  memory  drifts  back  to  the  days  when  parlor  cars  were 
unknown ;  when  even  the  monitor  roof  was  yet  to  come, 
and  when  the  link-and-pin  served  all  the  purposes  of  a 
car  connection.  When  there  was  a  plank  bridging  the 
gap  between  cars,  the  crossing  whereof  was  attended 
with  risks  that  the  Bureau  of  Safety  would  not  tolerate 
today. 

I  remember  the  smoking  cars.  The  seats  arranged 
along  the  sides,  hard,  cushionless  and  cold.  The  four 
small  high  windows  with  their  four  panes  of  glass. 
Windows  that  were  never  opened  and  leaving  all  ventila- 
tion to  the  occasional  opening  of  the  door.  And  this 
scarcely  mitigating  the  thick  atmosphere  of  tobacco  smoke, 
through  which  at  night  we  could  see  the  dim  light  of  a 
smoking  oil  lamp;  smoking  to  be  in  harmony  with  the 
rows  of  dim  figures  ranged  along  the  walls.  No  possibility 
of  reading,  seeing  or  hardly  breathing,  for  to  the  atmos- 
phere of  smoke  was  added  the  odors  of  a  spittle-covered 
floor,  and  the  dirty  boxes  filled  with  sawdust  that  served 
as  spittoons,  the  dimly-seen  target  for  the  more  or  less 
expert  expectorators.  Hygiene  was  unknown  and  the 
board  of  health  of  the  future  was  yet  to  clean  the  car 
floors  and  make  of  this  common  practice  a  misdemeanor. 
Then  add,  in  winter,  the  wood-burning  stove,  with  its 
frequent  back  draughts  and  outpouring  of  smoke,  and 
perhaps  your  vivid  imagination  can  pencil  a  picture  of  our 
old  recollections. 

Well,  when  such  memories  drift  before  me,  I  wonder 
what  the  exacting  man  of  today  would  do  if  he  were 
thrown  into  the  lap  of  these  luxuries  of  his  forefather's. 
And,  after  all,  when  you  come  to  think  on  these  things 
the  modern  coach  and  parlor  car  are  not  such  very  bad 
things  after  all,  and  perhaps  it  will  be  well  to  be  patient 
for  a  while  longer  for  'tis  said  that  "all  good  things  come 
to  him  who  waits,"  and  perhaps  the  closed  door  and  the 
long,  wide  rack  may  be  found  among  them. 
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Some  Useful  Devices  in  Use  on  the  Erie  Railroad 


Trucks   for   Handling   Jacks 

The  jack  truck  is  a  common  and  every  day  device  in 
most  railroad  shops,  but  many  of  them  are  cumbersome 
and  not  well  adapted  to  the  work  that  they  have  to  do.  On 
the  Erie  there  are  two  types  of  jack  trucks.  One  is  in- 
tended for  use  about  the  yards  and  the  other  for  use  in 
the  shops.  They  are  similar  in  general  design  but  differ 
in  the  details  of  their  construction,  which  are  adapted  to 
their  several  purposes. 

The  yard  truck  is  mounted  on  wheels  16  in.  in  diameter 
having  a  width  of  tread  of  4  in.  The  axle  is  1 J4  in.  square, 
with  journals  1  in.  in  diameter  turned  at  the  ends  and 
the  wheels  are  held  in  place  by  54  in-  cotter  pins.     The 


The  handle  instead  of  being  made  with  a  pocket  to  receive 
the  base  of  the  jack  and  projecting  beyond  the  axle,  is 
simply  slightly  forked  at  the  axle  end  and  is  riveted  to  the 
same  and  then  braced  by  two  diagonal  braces. 

There  are  two  holders  for  the  jack.  The  holder  B  is 
made  of  154  in.  by  54  in.  flat  steel  of  the  shape  shown  and 
is  rivetted  to  the  axle  and  forms  merely  a  bed  on  which 
the  jack  rests.  The  holder  C  is  of  the  same  size  of  metal 
and  is  riveted  to  the  handle  at  a  distance  of  13  54  in.  from 
the  center  of  the  axle.  It  is  built  up  of  two  pieces  rivetted 
together  and  forms  a  second  bed  piece  similar  to  that  of 
holder  B  and  at  the  same  height  above  the  handle.     The 
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Details    of    Truck    for    Handling    Jacks    About    Yard 

handle  is  of  the  shape  and  dimensions  shown  in  the  detail. 
The  two  legs  of  the  handle  are  riveted  to  the  axle  by 
Y%  in.  rivets  and,  at  the  end  they  are  bent  outwardly  to 
form  a  pocket  A  for  the  reception  of  the  base  of  the 
jack.  A  holder  B  is  attached  to  the  handle  954  in.  in 
front  of  the  center  of  the  axle.  The  upright  is  1  in.  square 
and  6  in.  long  between  shoulders  and  is  turned  for  a  f&  in. 
thread  at  one  end  where  it  is  fastened  to  the  handle  by  a 
nut  beneath  the  same.  The  upper  end  is  turned  smooth 
and  is  slipped  through  a  hole  in  the  trough-shaped 
holder  C  and  riveted  over.  The  holder  C  is  of  2  in.  by 
■\s  in.  flat  steel  with  a  Y%  in.  hole  at  one  end  to  take  the 
holding  chain,  and  a  V-notch  at  the  other  to  catch  the  link 
of  that  chain  and  hold  it  when  it  is  thrown  over  the  jack 
after  the  latter  is  in  place. 

The  truck  for  use  about  the  shops  is  carried  on  wheels 
10J4  in.  in  diameter,  with  a  2T<  in.  tread  mounted  on  an 
axle  1 T '2  in.  square  and  21  in.  long.  At  the  inner  end  of 
tlit  k\s  in.  diameter  journals  a  y2  in.  collar  is  welded  on, 
this  collar  being  square  in  end  elevation  to  conform  to  the 
section  of  the  axle.  Washers  are  used  on  each  side  of 
each  wheel. 


Truck    for    Handling    Jacks    About    Shops 

radii  of  the  two  holders  B  and  C  are  354  in.  and  4  in., 
respectively.  Then,  as  the  jack  lies  on  the  holders  there 
is  an  offset  of  2%  in.  in  the  handle  to  afford  clearance  for 
the  head. 

There  are  two  chain  clips  for  holding  the  jack  in  place, 
each  of  2  in.  by  54  in  nietal  and  each  having  a  binding 
chain  attached  to  one  end  and  a  fork  at  the  other  to  catch 
the  link  of  the  chain.  The  longer  of  the  two  is  riveted 
to  the  handle  beneath  the  holder  C  and  the  other  7  in.  back 
of  the  same.  The  chains  are  6  ft.  long  and  of  the  size 
ordinarily  used  for  the  fire  doors  on  locomotives. 
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Portable  Tool   Box  for  the    Koiiml   House 

i  loserj  allied  to  the  trucks  for  handling  jacks  is  the 
portable  tool  box  for  the  roundhouse,  which  was  designed 
and  built  at  the  Pert  Jervis  simp.  It  is  simply  an  ordinary 
freight  handler's  truck  in  which  a  tool  box  56  in.  long,  12 
in.  high  and  20  in.  wide  is  mounted.  The  wheels  are 
Id  in.  in  diameter  with  a  2  in.  width  of  tread,  and  the 
end-  of  the  handles  extend  5  ft.  1  in.  back  of  the  center 
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Portable    Tool    Box    for    Round     House 

of  the  axle.  There  is  a  lid  at  the  top  of  the  box  14  in. 
wide  and  held  by  three  strap  hinges ;  the  box  and  lid  being 
made  of  boards  1  in.  thick. 

The  handles,  which  also  form  the  underframe  of  the 
truck  are  234  in.  square  and  the  legs  are  of  1%  in. 
by  2  in.  iron.  It  is  a  cheap,  substantial  and 
handy  device,  the  only  machine  work  required  in  its 
making  being  the  turning  of  the  journals  on  the  square 
1[4  in.  by  V/4  in.  axle,  drilling  it  for  cotters  and  bolts 
for  the  frame,  drilling  the  legs  and  the  J2  in.  by  2  in. 
iron  step  for  the  axle. 

Pneumatic  Pipe  Bender 

This  pipe  bender  consists  of  an  inverted  pneumatic 
cylinder  mounted  upon  the  flanges  of  two  rails  each  7  ft. 
llj^  in.  long,  a  length  of  2  ft.  of  the  lower  end  of  which 
is  embedded  in  a  concrete  foundation,  the  top  of  which 
is  on  a  level  with  the  floor. 

The  rails  used  are  scrap  rails  weighing  90  lbs.  to  the 
yard.  All  holes  in  the  rails,  plates,  angles  and  cylinder 
flanges  are  13/16  in.  in  diameter  for  ?4  in.  bolts  and 
rivets.  The  rails  are  set  18  in.  from  center  to  center  of 
their  webs,  and  2$Vg,  in.  from  out  to  out  of  their  flanges. 
Riveted  to  the  upper  end  there  is  a  plate  A  34  in.  thick 
and  14  in.  deep  to  which  the  cylinder  is  bolted  by  six 
\_  in.  bolts.  The  cylinder  has  an  internal  diameter  of 
12  in.  with  a  js  in.  thickness  of  shell. 

The  piston  is  single-acting  and  is  pushed  back  to  its 
upper  position  by  a  retracting  spring  set  in  the  base  of 
the  lower  cylinder  head. 

A  working  head  is  attached  to  the  lower  end  of  the 
piston  rod  and  is  fastened  by  a  9/16  in.  diameter  pin. 
The  lower  part  of  the  head  is  fitted  with  a  groove  of  1  in. 
radius  and  l/2  in.  deep  that  is  curved  on  a  radius  4%  in. 

The  anvil  is  made  of  oak  and  is  cut  with  a  groove 
similar  to  that  in  the  head,  but  with  a  radius  along  the 
length  of  the  groove  of  16  in.  This  anvil  B  has  a  length 
i23;s  in.)  equal  to  the  distance  from  out  to  out  of  the 
flanges  of  the  rails,  and  it  is  4Tj  in.  thick.  Projecting 
from  the  underside  of  the  main  bodv  of  the  anvil  is  a 


tenon  D  by  which  the  anvil  is  held  in  place.  It  is  set  in 
between  two  j^  in.  by  4  in.  plates  C  that  are  rivetted  to 
the  upturned  flange  a  of  the  bracket  F  with  a  separator 
between  them.  There  are  two  of  these  brackets  F,  one 
iif  which  is  rivetted  to  the  flange  of  each  of  the  rails.  The 
plates  I  .  then  rest  upon  the  brackets  and  the  anvil  upon 
the  plates. 
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Details  of  Pneumatic  Pipe  Bender 

Air  is  admitted  to  the  upper  end   of  the  cylinder  by 
means  of  a  two-way  cock,  by  which  it  is  also  exhausted. 


All  Metal  Packing  for  Locomotive  Air  Pumps 

On  account  of  the  constantly  increasing  demand  for 
compressed  air  service  on  both  passenger  and  freight 
locomotives  the  development  of  the  air  pump  and  its  ac- 
cessories has  recently  been  given  special  attention.  There 
has  always  been  a  need  for  an  air  pump  packing  that 
could  be  applied  economically  and  would  operate  over  a 
long  period  of  time  without  replacement  and  close  watch- 
ing.    Within  the  last  month  there  has  been  introduced  to. 
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the  trade  a  new  all  metal  packing  for  use  on  locomotive 
air  pumps.  This  particular  packing-  can  be  applied  to  any 
type  of  pump  without  change  in  its  construction. 

Heretofore  it  has  been  necessary  in  the  application  of 
metal  packing  on  air  pumps,  to  provide  an  oil  swab  and 
swab  container  with  pipe  connection  to  a  separate  lubri- 
cating cup.  Due  to  engine  vibration  the  oil  cup  had  to  be 
bracketed  to  the  body  of  the  pump  to  prevent  it  from 
working  loose.  Also  at  each  end  of  the  swab  container, 
metal  rings  of  different  construction  are  placed  in  beveled 
vibrating  cups.  These  rings  are  forced  through  the  rod 
by  a  large  spring  encircling  the  rod  and  by  contact  with 
the  bevel  on  the  vibrating  cup.  The  features  and  con- 
struction of  the  new  all  metal  packing  are  quite  different 
in  comparison  with  other  types  and  a  much  longer  life  of 
usefulness    is    claimed    for    it    by    The    Garlock    Packing 


A— Steel  Lock  Nuts       C—  Metal  Air  Packing  - 

B — Copper  Gasket         D— Metal  Steam  Packing 

E— Self  Contained  Lut.ncator 


All    Metal    Packing   for    Locomotive    Air    Pumps 

Company  of  Palmyra,  New  York,  who  are  responsible  for 
its  development  and  introduction.  Oil  cups,  oil  swabs  and 
vibrating  cups  are  entirely  eliminated  in  its  construction. 
Lubricant  is  fed  to  the  rod  and  packing  rings  from  an  od 
reservoir  which  is  cast  as  part  of  the  split  case  surround- 
ing the  rings  and  any  excess  of  oil  fed  to  the  packing 
rings  will  not  be  wasted  for  the  reason  it  gravitates  into 
the  cylinders  of  the  pump.  The  packing  rings,  two  in 
number  are  of  a  new  design  constructed  with  mechanical 
accuracy  from  four  segments  which  break  joints  in  the 
center  of  the  rod  bearing  surface.  Each  of  the  four  seg- 
ments travel  or  wear  toward  the  center  of  the  rod  oyer 
a  flat  smooth  surface  and  under  an  even  circular  spring 
pressure.  Ordinarily,  one  ring  is  sufficient  to  hold  either 
the  steam  or  air  pressure  on  locomotive  air  pumps.  The 
construction  of  the  new  packing  is  such  that  the  air  ring- 
will  aid  the  steam  ring  in  holding  steam  and  the  steam 
ring  will  aid  the  air  ring  in  holding  air.  The  combination 
of  the  two  rings  working  in  unison  will  positively  prevent 
the  leakage  of  either  steam  or  air  and  the  wide  bearing 
surface  each  ring  has  on  the  rod  and  the  grooves  of  the 
case  insures  long  life. 

The  metal  case  surrounding  the  rings  is  split  or  made 
up  in  two  .separate  halves  and  held  together  with  screws 
sufncientlv  large  enough  to  prevent  any  leakage  between 
the  halves.  It  is  also  designed  to  snugly  hold  one  ring  in 
each  of  its  two  separate  grooves. 


The  means  of  holding  the  metal  packing  in  position  is 
not  the  least  of  its  new  features.  On  each  end  of  the  case 
is  turned  a  short  projection  which  is  used  as  a  guide  in 
centering  the  case  true  with  the  rod  and  the  stuffing  box. 
This  centering  is  accomplished  by  entering  this  projection 
into  the  recess  turned  into  the  bore  of  the  screw  lock  nut 
fitted  on  to  the  threads  cm  the  outside  diameter  of  the 
stuffing  box.  As  these  lock  nuts  are  tightened,  they  are 
brought  into  contact  with  a  copper  gasket  embedded  in 
each  end  of  the  case  and  when  properly  seated  with  a 
spanner  wrench,  supplied  by  the  manufacturer,  they  per- 
form a  double  duty  of  rigidly  holding  the  packing  in  ab- 
solute alignment  with  the  rod  and  forming  a  metal  gasket 
seal  as  well. 

The  split  case  entirely  encloses  the  rod  making  it  impos- 
sible for  dust  or  grit  to  reach  the  rod  or  packing.  It  also 
gives  accessibility  for  the  quick  application  of  renewal 
rings. 


New 


Westinghouse 


200- 


Single-Operated, 
Ampere    Arc    Welding    Equipment 

The  Westinghouse  Electric  and  Manufacturing  Com- 
pany has  recently  designed  a  compact,  entirely  self-con- 
tained, single-operated  200  ampere  arc  welding  apparatus 
which  is  available  in  either  the  stationary  or  portable  form. 
This  equipment  is  described  in  Descriptive  Leaflet  L-1719. 

The  generator  will  deliver  300  amperes  on  intermittent 


Portable     Single-Operated     Arc     Welding     Apparatus 


work.  Any  welding  current  from  60  to  300  amperes  may 
be  obtained  by  operating  the  rheostat  handle  which  is 
conveniently  located  outside  the  control  cabinet  which  is 
mounted  on  top  of  the  generator.  The  61  rheostat  re- 
sistance steps  enable  the  operator  to  obtain  close  current 
control  if  desired. 

If  an  extremely  high  current  is  desired,  the  generators 
of  several  machines  may  be  operated  in  parallel.  The 
generator  is  designed  to  inherently  stabilize  the  arc, 
therebv  overcoming  instantaneously  any  resistance  fluctu- 
ations in  the  arc  circuit,  and.  at  the  same  time,  eliminating 
the  necessity  for  relays,  solenoid  controlled  resistors,  etc. 
Because  of  the  special  design  of  the  generator,  the 
operator  can  readily  sffike  and  maintain  the  arc,  obtaining 
the  necessary  penetration  and  fusion   for  good  welding. 
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Am  nf  the  commercial  sizes  of  metallic  electrodes,  from 
1    Hi  in.  to  '  _i  in.  in  diameter  may  In-  used. 

The  generator  ami  driving  motor  arc  mounted  on  a 
common  shaft  to  which  the  exciter  is  coupled  by  means 
hi'  a  special  flexible  coupling.  Ball  bearings  are  used 
throughout  in  eliminate  the  leakage  of  nil  when  operated 
mi  inclined  positii  his. 

The  driving  motor  is  of  standard  Westinghouse  con- 
struction and  may  be  either  a  D.C.  type  SK  motor  or  an 
A.  C.  type  CS  squirrel  cage  motor,  depending  upon  the 
character  nf  the  supply  service.  Alternating  current 
driving  motors  may  he  used  mi  22o  and  44t)  volt  supply 
circuits  hv  simply  rearranging  the  lead  connections. 

Alternating  current  motors  are  started  by  connecting 
them  directly  to  the  line  through  a  safety  switch.  Direct 
current  motors  are  started  by  means  nf  a  D  starting 
rheostat.  In  both  cases,  all  the  operating  mechanism 
except  the  handle  is  within  the  control  cabinet,  eliminating 
the  danger  nf  contact  with  live  parts. 

An  ammeter  and  voltmeter — if  desired — are  mounted 
on  the  cabinet  where  they  are  readily  observed  by  the 
Operator  as  he  adjusts  the  rheostat   Eor  current  control. 

The  rugged  construction  of  the  unit  makes  it  particu- 
larlv  adapted  to  railwav  shops,  and  such  places  where 
welding  equipment  receives  rough  usage.  The  truck  is 
sturdy  and  is  equipped  with  roller  bearing  wheels  so  that 
it  can  easily  be  hauled  by  one  man. 


Landis  Bolt  Factory  Threader 

The  Landis  Machine  Company,  Inc.,  Waynesboro,  Pa., 
have  placed  upon  the  market  a  new  thread-cutting'  ma- 
chine, which  will  lie  known  as  the  Landis  Bolt  Factory 


Fig. 


1 — Thread-Cutting     Machine     Carriages     Equipped     with     Bolt 
Holders 


Threader.  This  machine  is  designed  and  built  for  use  in 
bolt  factories,  or  in  plants  where  a  high  production  of 
bolts  is  required.  This  machine  is  sturdily  constructed 
and  will  give  a  long  life  of  hard  service  under  high 
pressure  conditions. 

It  is  made  in  the  1-in.  and  l'j-in.  sizes  in  the  double 
and  triple  head  types  and  in  the  2-in.  size  in  the  double 
head  type. 

The  spindles  on  the  machine  are  located  sufficiently 
close  together  to  permit  of  an  operator  handling  a  three- 


head  machine  without  shifting  from  one  lever  t"  another. 
The  spindles  are  independent  and  are  controlled  by  the 

clutches  located  at  the  rear.  The  clutches  are  operated 
by  bars  extending  over  the  die  heads.  Any  one  head  may 
lie  Stopped   without   shutting  down   the  entire  machine. 

The  die  head  is  opened  and  closed  automatically.  The 
tripping  rods  which  connect  tin-  carriage  and  the  yoke  of 
the  die  heads  for  opening  and  closing  them,  are  provided 
with  stop  collars.  These  collars  are  conveniently  and 
quickly  adjusted  for  various  lengths  of  threads.  All 
spindle  gears  have  bronze  bushings.  The  main  bearings 
are  capped  and  may  be  adjusted  for  any  wear. 

The  carriage  drive  is  in  the  center  and  comprises  a  rack 
and  segment  gear.   These  are  thoroughly  protected  against 


Fig.    2 — Thread-Cutting     Machine    Carriages     Equipped    with     Vise 

Jaws 

dirt  and  chips.  The  levers  operating  the  carriages  are 
adjustable  through  a  V-toothed  clutch.  This  permits  of 
a  convenient  position  of  the  levers  when  cutting  different 
lengths  of  thread.  The  levers  may  also  be  quickly  changed 
from  one  side  to  the  other  side  of  the  carriage  for  a  right 
or  left  hand  operator. 

The  carriages  on  the  machines  are  furnished  with  either 
bolt  holders  or  vise  grips.  The  bolt  holders  or  vise  grips 
are  easily  taken  off  and  applied  quickly.  Both  have  hori- 
zontal as  well  as  vertical  adjustment  so  that  the  work 
may  be  in  proper  alignment  at  all  times.  This  is  an 
exclusive,  feature  on  the  Landis  machine  and  insures  good 
results  throughout  its  entire  life.  The  vice  grips  are  lever 
operated,  which  facilitates  production.  The  grips,  which 
are  separate  from  the  sliding  jaws,  are  hardened  and  are 
quickly  changed  without  disturbing  any  adjustments. 
This  is  a  pronounced  advantage  also.  Fig.  1  shows  the 
machine  with  the  carriages  equipped  with  bolt  holders, 
while  Fig.  2  shows  the  machine  with  the  carriages 
equipped  with  vise  jaws. 

The  machines  are  furnished  with  boxes  for  holding  the 
bolts.  These  boxes  are  placed  on  the  front  of  the  machine 
and  will  not  interfere  in  any  manner  with  the  operator. 
These  boxes  may  be  removed  when  threading  long  bolts. 

A  geared  oil  pump  supplies  an  abundant  flow  of 
lubricant  to  the  die  head.  All  gearing  and  moving  parts 
are  protected  so  as  to  eliminate  any  danger  of  accident. 

These  machines  employ  the  well  known  Landis  die 
heads  and  long  life  Landis  chaser. 
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Repor 


t  on  Power  Brake  Hearing 


The  Interstate  Commerce  Commission  has  issued  its  re- 
port on  the  Power  Brake  Hearings  that  were  ordered  in 
February  1922.  The  report  was  received  too  late  to  make 
an  extended  abstract  in  this  issue,  but,  that  will  be  done 
in  September.  The  conclusions  reached  are  stated  in  the 
concluding  paragraphs  and  are  as  follows : 

Improvements  in  the  operation  of  power  brakes  for 
both  passenger  and  freight  trains  are  essential  and  must 
be  effected. 

Improvements  in  power-brake  appliances  can  be  made 
and  increased  safety  in  train  operation  can  and  must  be 
obtained. 

A  power-brake  system  for  passenger  and  freight  trains 
should  insure  that  only  a  service  application  of  the  train 
brakes  will  occur  when  a-  service  reduction  of  brake- 
pipe  pressure  is  made. 

A  power-brake  system  for  passenger  and  freight  trains 
should  provide  means  whereby  effective  emergency  brake- 
cylinder  pressures  will  be  obtained  when  an  emergency 
reduction  of  brake-pipe  pressure  is  made  from  a  fully 
charged  brake  system. 

A  power-brake  system  for  passenger  and  freight  trains 
should  provide  means  whereby  effective  emergency  brake- 
cylinder  pressure  will  be  obtained  when  emergency  reduc- 
tion of  the  brake-pipe  pressure  is  made  after  a  full  service 
brake-pipe  reduction  has  been  made. 

A  power-brake  system  for  passenger  and  freight  trains 
should  provide  means  whereby  effective  emergency  brake- 
cylinder  pressures  will  be  obtained  when  an  emergency 
reduction  of  brake-pipe  pressure  is  made  following  release 
after  a  full  service  brake  application. 

A  power-brake  system  for  passenger  and  freight  trains 
should  provide  means  whereby  the  engineman  can  con- 
trol the  release  of  pressure  from  brake  cylinders  and 
effect  such  release  by  graduated  steps  or  gradually  in 
order  that  he  may  decrease  as  well  as  increase  brake- 
cylinder  pressure  as  required  to  control  at  relatively 
uniform  rates  the  speed  of  trains. 

A  power-brake  system  for  passenger  and  freight 
trains  should  provide  for  obtaining  and  maintaining  brake- 
cvlinder  pressures  within  prescribed  limits  for  specified 
periods  of  time  during  brake  applications. 

In  addition  to  these  general  requirements  it  is  clear  that 
full  specifications  and  requirements  covering  more  fully 
the  functions,  maintenance,  and  operation  of  power  brakes 
and  appliances  should  be  adopted.  Consideration  will  be 
given  to  this  and  to  the  form  of  order  to  be  issued  by  us. 
This  case  will  be  held  open  for  that  purpose. 


Rail  Equipment  Sales  Slump 

The  rehabilitation  and  aggressive  re-entry  of  Western 
European  rail  equipment  manufacturers  into  world  mar- 
kets is  the  principal  cause  for  the  $10,000,000  slump  in 
values  of  American  shipments  of  rolling  stock,  locomo- 
tives, air  brake  equipment  and  parts  for  the  year  ending 
lune  30,  1924,  in  the  opinion  of  the  Transportation  Divi- 
sion of  the  Department  of  Commerce.  The  prospects  dur- 
ing the  current  fiscal  year  are  much  brighter,  however, 
with  every  promise  for  recovery.  Xew  railroads  are  be- 
ing constucted  in  Latin  America,  while  old  lines  are 
adding  to  their  equipment. 

For  the  fiscal  year  ended  June  30,  1924,  279  locomo- 
tives, valued  at  $4,188,236,  were  exported  as  compared 
with  276,  valued  at  $5,307,075  in  1923.  The  earthquake 
in  lapan  was  undoubtedly  responsible  for  the  largest 
single  increase  in  locomotive  exports,  for  10  locomotives, 
valued  at  $83,672  in  1923,  advanced  to  33  locomotive. 
valued  at  $220,846  in  1924.  The  generally  improved  con- 
dition on  Mexican  Railways,  particularly  those  of  the  Na- 


tional Railway  System,  was  responsible  for  an  increase 
of  from  10  locomotives,  valued  at  $120,728  in  1923,  to 
21  locomotives,  valued  at  $154,416  in  1924.  The  out- 
standing sale  of  1923,  28  locomotives,  valued  at  $703,725, 
to  the  Polish  Government  was  not  of  course  expected  to 
be  repeated  in  1924,  and  consequently  this  sum  is  the 
largest  lost  in  exports  to  any  particular  country. 

Electric  locomotive  exports  increased  from  48,  valued 
at  $2,758,191  in  1922-1923,  to  74,  valued  at  $1,955,646 
during  the  last  fiscal  year. 

The  export  of  freight  cars  during  the  past  fiscal  year 
showed  a  decline  of  6,760  cars  with  a  value  of  $8,298,085 
from  the  corresponding  figures  of  1922-1923,  which  dis- 
closed shipments  of  10,453  cars,  valued  at  $11,729,962,  as 
compared  with  3,693  cars  worth  $3,431,877  in  1923-1924. 
Chile  and  Cuba  are  the  only  countries  to  show  an  increase 
in  purchases  from  us,  advances  being  307  cars  worth 
$409,590  and  67  cars  valued  at  $147,711. 

Miscellaneous  exports  of  parts  of  cars  (including  car 
wheels  and  axles)  increased  from  78,938,308  pounds  val- 
ued at  $5,753,436  in  1922-1923,  to  84,388,215  pounds 
valued  at  $6,221,427  during  the  last  fiscal  year. 

The  value  of  air  brake  equipment  increased  from  $284,- 
941  in  D22-1923  to  $1,072,596  during  the  last  fiscal  year. 


Car  Building  in  Record  Time 

A  crew  from  the  Oneonta  car  shops  of  the  Delaware 
and  Hudson  Railroad  Company  recently  established  what 
is  believed  to  be  a  world's  record  by  building  a  thirty- 
six  ton  box  car  complete  in  fifty-two  man  hours.  Three 
hundred  and  fifty  visitors  representing  the  Delaware  and 
Hudson  System  and  twenty  other  railroads  of  the  east, 
saw  eight  man  crews  from  the  Oneonta,  Colonie  and 
Crabondale,  Pa.,  shops  in  the  car  building  competition. 
The  <  )neonta  crew  built  the  car  complete  from  materials 
to  finished  assembly  in  the  total  of  six  and  one-half  hours. 

Equally  as  interesting  is  the  record  of  two  shop  crews 
of  the  Atlantic  Coast  Line.  Two  ventilated  and  insu- 
lated thirty  foot  cars  under  a  rebuilding  program  had 
all  the  material  assembled  beside  the  steel  underframes, 
eight  men  were  assigned  to  a  car  and  these  cars  were 
completed  in  seven  hours  and  forty-two  minutes  and  seven 
hours  and  fifty-two  minutes  respectively.  While  this 
time  is  longer  than  the  D.  &  H.  record,  it  should  be  noted 
that  the  D.  &  H.  put  up  a  plain  box  car  while  the  At- 
lantic Coast  Line  had  full  insulation  including  sub-floor, 
two  solid  and  two  ventilated  side  doors,  four  end  ven- 
tilators, as  well  as  being  completely  lined  and  ceiled  in- 
side. 

The  records  referred  to  established  the  following 
points : 

First — A  crew  of  men  efficient  in  the  handling  of  all 
the  details  of  the  work,  men  who  by  experience  knew 
how  to  take  advantage  of  all  the  short  cuts  in  the  hand- 
ling of  the  material  from  the  ground  and  putting  it  to- 
gether in  the  car. 

Second — All  necessary  material  made  from  blue  prints 
of  the  car  piled  conveniently  in  the  order  in  which  it 
would  ordinarily  be  applied,  all  bolts,  nuts,  washers,  etc., 
in  bins  in  which  are  marked  with  the  size,  thus  insuring 
that  no  time  would  be  lost  in  looking  for  such  parts. 

Third — Up-to-date  tools  in  good  condition  and  the 
proper  place  for  the  erection  of  the  car  which  will  insure 
the  maximum  of  protection  and  comfort  for  the  men 
while    working. 

Under  above  conditions  while  no  such  time  will  be 
made  in  the  every  day  work  as  in  this  contest,  yet  a  meas- 
uring stick  is  given  of  what  is  possible  and  with  atten- 
tion to  the  conditions  a  great  improvement  can  be  made 
in  such  work. 
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Larger  and  Better  Cars  and  Locomotives 

According  to  statistics  assembled  by  the  Car  Service 
Division,  American  Railway  Association,  railways  of1 
i  la-s  1  owned  a  total  of  64,8%  locomotives  on  January  1, 
19E4.  This  included  passenger,  freight  and  yard  locomo- 
tives. The  aggregate  tractive  effort  of  these  locomotives 
was  _\541, 914,000  lbs.,  an  average  of  39, K>()  pounds  per 
locomotive. 

On  July  1,  1924,  the  same  railways  owned  a  total  of 
64,924  locomotives,  with  an  aggregate  tractive  effort  of 
2,569, 122,000  pounds,  or  an  average  of  39,571  pounds  per 
locomotive. 

In  other  words,  although  the  number  of  locomotives  on 
Inly  1  was  only  28  greater  than  the  number  on  January  1, 
the  aggregate  tractive  effort  had  increased  during  the  six 
months  by  27,208,000  pounds,  while  the  average  tractive 
effort  per  locomotive  had  increased  402  pounds  in  the 
pame  period. 

iThe  reason  for  this  increase  is  that  the  average  tractive 
ort  of  the  new  locomotives  installed  during  the  six 
mths  was  nearly  2J4  times  as  great  as  the  average 
tractive  effort  of  the  locomotives  retired,  the  average  for 
the  new  locomotives  being  52.087  pounds  compared  with 
an  average  of  only  22,41(>  pounds  for  the  locomotive  re- 
tired. The  retired  locomotives  are  of  smaller  and  more 
absolete  types. 

The  same  general  trend  may  be  seen  with  respect  to 
freight  cars.  On  January  1,  1924,  the  total  number  of 
freight  cars  owned  was  2,306,772.  with  an  aggregate  ca- 
pacity of  100,459,021  tons,  or  43.55  tons  per  car.  On 
July  1,  1924.  the  total  number  of  cars  was  2,314,798,  with 
an  aggregate  capacity  of  101,569,594  tons,  or  43.88  tons 
per  car. 

While  the  number  of  cars  had  increased  by  8,026,  or 
only  a  third  of  one  per  cent,  the  aggregate  capacity  had 
increased  by  1,109,673  tons,  or  1.1  per  cent. 

The  average  capacity  of  all  the  freight  cars  installed 
during  the  six  months  was  47.4  tons,  compared  with  an 
.average  capacity  for  cars  retired  of  39.8  tons. 


Notes  on  Domestic  Railroads 

Locomotives 

The  Montana,  Wyoming  &  Southern  Railroad  has  placed  an 
-order  for  one  Mikado  type  locomotive  with  the  Baldwin  Locomo- 
•tive  Works. 

The  Seaboard  Air  Line  Railway  has  placed  an  order  for  30 
locomotives,  20  Mikado  and  10  Mountain  type  with  the  Baldwin 
Locomotive  Works. 

The  New  York,  New  Haven  &  Hartford  Railway  has  placed  on 
•order  with  the  American  Locomotive  Company  for  10  three- 
cylinder  eight-wheel   switching  locomotives,  0-8-0  type. 

The  Central  of  Vermont  Railroad  has  ordered  2-  8,000-gallon 
tenders  from  the  American  Locomotive  Company. 

The  California  Fruit  Exchange  has  placed  an  order  for  one 
Prairie  type  locomotive  with  the  Baldwin  Locomotive  Works. 

The  West  India  Sugar  Company  has  placed  an  order  for  one 
Mogul  type  locomotive  with  the  Baldwin  Locomotive  Works. 

The  Duluth  South  Shore  &  Atlantic  Railroad  has  placed  an 
order  for  2  Pacific  type  locomotives  and  2  Consolidation  type 
locomotives  with  the  American  Locomotive  Company. 

The  Lehigh  Valley  Railroad  has  ordered  20-  12,000-gallon  ten- 
ders from  the  American  Locomotive  Company. 

The  Villazon  Atocha  Railroad,  Bolivia,  has  placed  an  order 
for  one  locomotive  with  the  American  Locomotive   Company. 

The  New  York  Central  Railroad  has  placed  an  order  for  20 
switch  engines  with  the  American  Locomotive  Company  and  S 
with  the  Lima  Locomotive  Works. 

The  Bangor  &  Aroostook  Railroad  has  placed  an  order  for  4 
Consolidation  type  locomotives  with  the  American  Locomotive 
Company. 


The  Ferrocarril  del  Pacifico  Railroad,  South  America,  has 
placed  on  order  for  2  Mountain  type  locomotives  with  the  Bald- 
win Locomotive  Works. 

The  Eric  Railroad  has  mail  <  mic  Pacific  type  locomotive  and 
iiih-  Mikado  type  locomotive  from  the  Baldwin  Locomotive  Works. 

The  Enyati  Railway  of  South  Africa  has  ordered  one  2-10-2 
type  locomotive  from  the   Baldwin   Locomotive  Works. 

The  Cincinnati.  Indianapolis  &  Western  Railway  has  placed  an 
order  foi  -1  Pacific  type  locomotives  with  the  American  Locomo- 
tive Company. 

The  New  York,  New  Haven  &  Hartford  Railroad  has  ordered 
10  0-8-0  switching  type  locomotives  from  the  American  Locomo- 
tive Company. 

The  Northern  Pacific  Terminal  has  placed  an  order  for  one 
switching  type  locomotive  from  the  American  Locomotive  Com- 
pany. 

The  Lourenco  Marques  Railway,  Portuguese  East  Africa,  lias 
ordered  2  Mikado  type  locomotives  from  the  Baldwin  Locomotive 
Works. 

The  Knox  Railroad  has  placed  an  order  for  one  Prairie  type 
locomotive  with  the  American  Locomotive  Company. 


Freight    Cars 

The  Union  .Railroad  is  inquiring  for  12  gondola  cars  of  70  tons 
capacity. 

The  Great  Northern  Railway  is  inquiring  for  50  steel  under- 
names. 

The  Carnegie  Steel  Co.  has  ordered  20  tank  cars  of  12,500- 
gallon  capacity  from  the  Standard  Tank  Car  Co. 

The  San  Antonio  &  Aransas  Pass  Railway  is  making  inquiries 
for  from  50  to  100  tank  cars. 

The  National  Refining  Co.,  Cleveland,  Ohio,  has  ordered  16 
tank  cars  from  the  Standard  Tank  Car  Co. 

The  Missouri  Pacific  Railroad  has  placed  on  order  for  500 
refrigerator  cars  with  the  American  Car  &  Foundry  Company. 

The  Swift  &  Co.,  Chicago,  111.,  have  placed  an  order  for  100 
steel  underframes  with  the  Western  Steel  Car  &  Foundry  Com- 
pany. 

The  Ford  Motor  Car  Co.  has  ordered  7  tank  cars  of  12,500- 
gallon  capacity  from  the  Standard  Tank  Car  Company. 

The  American  Rolling  Mills  have  placed  an  order  for  6  gondola 
bodies  with  the  Pressed  Steel   Car  Company. 

The  Chesapeake  &  Ohio  Railroad  is  inquiring  for  the  repair  of 
500  gondola  cars. 

The  Maine  Central  Railroad  is  inquiring  for  250  box  cars. 

The  International  .Railways  of  Central  America  have  ordered 
90  box  cars  of  20-ton  capacity  from  the  Gregg  Car  Company. 

The  Lehigh  &  New  England  Railroad  is  making  inquiries  for 
the  repairs  to  300  freight  cars. 

The  Bell  Oil  &  Gas  Co.,  Tulsa,  Okla.,  has  ordered  3  insulated 
tank  cars  of  8,000-gallon  capacity  from  the  Standard  Tank  Car 
Co. 

The  Cambria  &  Indiana  Railroad  is  inquiring  for  repairs  on  200 
hopper  cars. 
.  The    Hershey    Chocolate    Co.,    Hershey,    Pa.,    is    inquiring    for 
from  50  to  100  tank  cars  of  12,000-gallon  capacity. 

The  Spokane,  Portland  &  Seattle  Railroad  has  placed  an  order 
for  60  logging  cars  42  ft.  long  80,000  lbs.  capacity  with  the  Magor 
Car  Corp. 

'The  Western  Fruit  Express  has  placed  an  order  for  1,000  under- 
frames with  the  American   Car  &  Foundry  Company. 

The  Union  Refrigerator  and  Transit  Company  has  placed  an 
order  for  500  refrigerator  cars  with  the  American  Car  &  Foundry 
Company. 

The  Central  Railroad  of  Brazil  has  placed  an  order  for  50 
refrigerator  cars  with  the  Middletown  Car  Company. 

The  Dewey  Portland  Cement  Company  is  inquiring  for  4  all- 
steel  drop  bottom  gondola  cars. 

The  Grand  Trunk  Railway  is  making  inquiries  for  25  under- 
frames for  caboose  cars. 

The  W.  R.  Grace  &  Co.,  New  York,  are  inquiring  for  50  stock 
cars  of  33-ton  capacity  for  use  on  the  Brazilian  railways. 


Passenger  Cars 

The  Reading  Company  has  placed  an  order  for  passenger  cars 
as  follows :  40  steel  coaches,  Bethlehem  Shipbuilding  Corporation  ; 
10  steel  baggage  cars,  American  Car  &  Foundry  Company;  10 
steel  combination  cars,   Standard  Steel  Car  Company. 

The  Rio  Grande  Do  Sol  Railway  of  Brazil  is  inquiring  for  a 
large  number  of  passenger  cars. 

The  Rutland  Railroad  is  inquiring  for  one  70  ft.  combination 
passenger  and  mail  car. 
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The  Duluth  Missabe  &  Northern  Railway  has  ordered  one 
coach  equipped  with  Oneida  power  units  from  the  Oneida  Mfg. 
Company. 

The  Delaware,  Lackawanna  &  Western  Railroad  has  placed  an 
order  with  the  Pullman  Company  for  50  suburban  coaches  and 
with  the  Bethlehem  S,teel  Corporation  an  order  for  10  combination 
baggage  and  passenger  cars. 

The  Seaboard  Air  Line  is  inquiring  for  18  passenger  cars  of 
various  types  and  10  caboose  cars. 

The  Virginia  &  Rainy  Lake  Railway  has  ordered  one  motor 
inspection  car  equipped  with  Oneida  power  units  from  the  Oneida 
Mfg.  Company. 

The  Baltimore  &  Ohio  Railroad  is  inquiring  for  80  suburban 
coaches. 

The  New  York  Central  Railroad  will  build  28  horse  cars  in 
its  own  shops  at   West  Albany.   New   York. 

The  Missouri  Pacific  Railroad  has  placed  an  order  for  three 
gasoline  motor  cars  at  a  cost  of  $50,500  for  branch  line  operation. 

The  New  York,  Chicago  &  St.  Louis  Railway  has  ordered  one 
business  car  from  the  Pullman  Company. 

The  Dansville  &  Mount  Morris  Railroad  has  placed  on  order 
with  the  Edwards  Railway  Motor  Car  Co.  for  one  50  passenger 
twin  engine  motor  car. 


Buildings  and  Structures 

The  Louisville  &  Nashville  Railroad  has  awarded  a  contract 
covering  the  construction  of  a  machine  and  forge  shop  at  Corbin, 
Ky..   to  cost   approximately   $150,000. 

The  Northern  Refrigerator  Car  Co.  has  awarded  a  contract 
covering  the  construction  of  a  brick  and  steel  car  shop  at  Cudahy, 
Wis. 

The  Central  Vermont  Railway  has  awarded  a  contract  to  the 
Roberts  &  Schaefer  Company,  Chicago,  111.,  for  the  construction 
of  a  200-ton  frame  coaling  station  and  cinder  plant  at  Brattle- 
boro,  Vt. 

The  Atlantic  Coast  Line  Railway  is  contemplating  plans  for 
the  erection  of  a  new  shop  at   Savannah,  Ga. 

The  Grand  Trunk  Railway  has  awarded  a  contract  to  Bierd, 
Lydon  &  Grandpre,  Chicago,  111.,  for  the  construction  of  a  power- 
house, roundhouse,  engine  terminal  and  shops  at  Battle  Creek, 
Mich.,  to  cost  approximately  $600,000. 

The  Central  Railroad  of  New  Jersey  has  awarded  a  contract 
covering  the  construction  of  two  building  at  its  repair  shops  at 
Elizabeth,  N.  J.,  to  cost  approximately  $100,000. 

The  Northern  Pacific  Railroad  has  plan-  for  a  one-story  steam 
operated  power  plant  at  Brainerd,  Minn.,  to  cost  more  than 
$350,000,   including  equipment. 

The  Delaware,  Lackawanna  &  Western  Railroad  has  awarded 
the  contract  to  F.  D.  Hyde,  Inc..  New  York,  for  the  construction 
of  a  roundhouse  and  yard  improvements  at  Binghamton,  New 
York,   to   cost    approximately  $1,250,000. 

The  Atlantic  Coast  Line  Railroad  has  awarded  a  contract  for 
tin  construction  of  150-ton  reinforced  concrete  electrically  operated 
coaling  plant  at  lout  Meyers,  Fla.,  to  the  Roberts  &  Schaefer  Co., 
Chicago.  111. 

The  Baltimore  &  Ohio  Railroad  has  awarded  a  contract  for  the 
c  instruction  of  water-treating  plant  at  Bridgeport,  Ohio,  to  cost 
approximately  $25,000. 

The  St.  Louis-San  Francisco  Railway  has  awarded  a  contract 
for  the  construction  of  a  power  house  and  steam  and  air  lines  at 
its  East  Thomas  Terminal  near  Birmingham,  Ala. 

The  Southern  Pacific  Co.  have  completed  plans  for  the  con- 
struction of  a  freight  car  repair  plant  at  Houston,  Texas,  and  has 
awarded  a  contract  to  F.  B.  Chambers,  Houston,   Texas. 

The  Pennsylvania  Railroad  has  awarded  a  contract  to  E.  H. 
.Reuss,  Jr..  for  the  installation  of  piping  at  its  new  shops  at 
Juniata,   Pa.,  to  cost  approximately  $40,000. 

The  Great  Northern  Railway  has  awarded  a  contract  to  L.  I. 
Stromsvold,  Minot,  N.  D.,  for  rebuilding  ten  stalls  of  the  engine- 
house  at  Williston,  N.  D. 

The  Pacific  Fruit  Express  Company  plans  the  construction  of 
a  car  repair  shop,  paint  shop  at  Nampa,  Idaho,  to  cost  approxi- 
mately $450,000. 

The  Atchison,  Topeka  &  Santa  Fe  Railway  has  awarded  a 
contract  for  the  construction  of  two  additions  to  its  locomotive 
shops  at  San  Bernardino,  Calif. 

The  Southern  Railway  has  awarded  to  the  Foundation  Com- 
pany, New  York,  a  contract  for  the  design  and  construction  of 
the  Sevier  yard  near  Knoxville,  Tenn.  The  work  under  the 
contract  covers  the  construction  of  a  classification  yard,  a  34-stall 
roundhouse,  a  machine  shop,  a  power  house,  cinder  pits,  freight 
transfer  sheds,  offices,  turntable,  signal  systems,  and  a  large  amount 
of  track  work,  together  with  buildings,  equipment,  etc.  The  new- 
classification  yard  will  be  about  3  miles  long  and  will  have  a 
capacity  of  2,929  cars. 


The  Western  Pacific  Railroad  is  asking  for  bids  for  an  engine 
house  to  cost  $70,000  and  a  machine  shop  to  cost  $40,000  to  be 
erected  at  Stockton,  Calif.  The  road  engineering  department  is 
in  charge  of  the  improvement. 

The  Erie  Railroad  plans  extensions  to  its  car  and  locomotive 
shops  at  Avoca,   Pa.,  including  additional  equipment. 

The  Western  Maryland  Railroad  is  planning  the  erection  of 
new  engine  terminal  at  Dunbar,  Pa.,  to  replace  the  one  recently 
destroyed  by  fire. 

The  Chicago,  Rock  Island  &  Pacific  Railway  shops  at  Shawnee, 
Okla.,  were  damaged  to  the  extent  of  $600,000  by  fire  which 
occurred  on  July  7. 

The  Southern  Railway  have  started  work  on  their  new  shops 
and  yards  at  Caswell,  Tenn.  It  is  estimated  that  the  cost  of  this 
improvement  will  be  approximately  $2,000,000. 


Items  of  Personal  Interest 

S.  P.  Alquist,  formerly  master  car  builder  of  the  Pere  Mar- 
quette Railway,  has  been  appointed  master  car  builder  on  the 
Delaware,  Lackawanna  &  Western  Railroad,  with  headquar- 
ters at  Scranton,  Pa.,  succeeding  J.  C.  Fritts,  resigned. 

James  P.  Egan  has  been  appointed  superintendent  of  car 
inspection  of  the  New  York.  New  Haven  &  Hartford  Railroad, 
with  headquarters  at  New  Haven.  Conn.  H.  W.  Maxwell  has 
been  appointed  master  mechanic  of  the  Boston  division,  suc- 
ceeding Mr.  Egan.  W.  C.  Squires  has  been  appointed  master 
mechanic  at  East  Hartford,  Conn.,  succeeding  L.  G.  Marette, 
resigned. 

R.  H.  Hale,  master  mechanic  of  the  Alaska  Railroad,  has 
been  promoted  to  superintendent  of  motive  power  with  head- 
quarters at  Anchorage.  Alaska,  and  the  office  of  master  me- 
chanic abolished. 

W.  F.  Heinbach,  master  mechanic  of  the  Philadelphia  & 
Reading  Railway,  with  headquarters  at  Philadelphia,  Pa.,  has 
been  appointed  master  mechanic  of  the  Reading  and  Harris- 
burg  division,  with  headquarters  at  Harrisburg.  Pa.,  succeed- 
ing G.  A.  Dugan,  resigned. 

G.  S.  West,  general  foreman  of  the  Cumberland  Valley 
division  of  the  Pennsylvania,  has  been  appointed  assistant 
master  mechanic  of  the  Meadow  shops,  New  York  division, 
succeeding  J.  A.  Sheedy,  promoted. 

William  Fite,  fuel  supervisor  of  the  Cincinnati  and  Northern 
divisions  of  the  Chesapeake  &  Ohio  Railway,  has  been  pro- 
moted to  assistant  road  foreman  of  engines  of  the  same  divi- 
sions, with  headquarters  at  Russell.   Ky. 

William  O.  Forman,  assistant  mechanical  superintendent  of 
the  Boston  &  Maine  Railroad,  has  been  promoted  to  mechani- 
cal superintendent,  with  headquarters  at  Boston,  Mass.,  suc- 
ceeding Mr.  Wiggin,  who  has  been  appointed  consulting  me- 
chanical engineer,   with   the   same   headquarters. 

Stephen  I.  Palmer,  traveling  engineer  of  the  Trenton  Divi- 
sion of  the  Pennsylvania  Railroad,  has  been  appointed  assistant 
road  foreman  of  engines  of  the  same  division,  succeeding  B.  W. 
Steelman,  deceased. 

G.  W.  Lloyd,  assistant  road  foreman  of  engines  of  the 
Chesapeake  &  Ohio  Railway,  with  headquarters  at  Russell,  Ky., 
has  been  transferred  to  Covington.   Ky. 

C.  J.  Wiard,  division  foreman  of  the  Chicago,  Rock  Island  & 
Pacific  Railway,  with  headquarters  at  Caldwell.  Kans.,  has 
been  appointed  general  foreman,  with  headquarters  at  El 
Reno,  Okla.,  succeeding  J.  W.  Finch,  resigned. 

P.  Kass,  general  foreman  car  department  of  the  Chicago, 
Rock  Island  &lPacific  Railway,  has  been  promoted  to  super- 
intendent of  the  car  department,  with  headquarters  at  Chicago, 
III.  succeeding  E.  G.  Chenoweth,  who  has  been  granted  leave 
of  absence. 

F.  D.  Wright  has  been  appointed  general  roundhouse  fore- 
man of  the  Erie  Railroad,  with  headquarters  at  Hammond, 
Ind.,  succeeding  W.  H.  Williams,  deceased. 

T.  V.  Robinson  has  been  promoted  to  car  foreman  of  the 
old  shop  of  the  Missouri  Pacific  Railroad,  with  headquarters 
at  Sedalia,   Mo. 

W.  A.  Bender,  general  foreman  of  the  Chicago,  Milwaukee 
&  St.  Paul  Railway,  with  headquarters  at  Green  Bay,  Wis., 
has  been  appointed  superintendent  of  shops  of  the  Missouri 
Pacific  Railroad,  with  headquarters  at  St.  Louis,  Mo. 


Supply  Trade  Notes 


The  Truscon  Steel  Company  has  moved  its  Chicago  office 
to  165  E.  Erie  Street.  Chicago.  111. 

The  Fairmont  Railway  Motors,  Inc.,  has  opened  a  branch 
office  at  637  Mission  Street,  San  Francisco,  Calif.  R.  W.  Jami- 
son has  been  appointed  district  sales  manager. 

The  Ulster  Iron  Works',  Dover,  N.  J.,  has  opened  an  office 
at  52  Vanderbilt  Avenue,  New  York  City. 
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J.  V.  Miller,  formerly  storekeeper  of  the  Chicago,  Milwaukee 
Ac  St.  Paul  Railway,  has  been  appointed  sail  ntative  of 

the  Prime  Manufacturing  Company,  with  headquarters  at  Mil- 
waukee, Wise. 

The  Industrial  Works  announci  ning   of  a  new  dis- 

trict office  at  Monadnock  Bldg.  San  Francisco,  Calif.,  in 
chargi   of  J.  M.  McGuire,  district  sales  manager. 

Clyde  P.  Ross,  contracting  manager  of  the  Roberts  & 
Schaefer   Company,   (  hii  n    appointed    third   vice- 

president. 

W.  M.  Ryan,  formerly  president  of  the  Ryan  Car  Company, 

leen  elected  president  and  member  of  the  hoard  of  direc- 

if  the  Youngstown  Steel  Car  Company,  Niles,  I  >hio.     Mr. 

Ryan  succeeds  Mr.  Wilkoff,  who  is  retiring  from  active  busi- 

ness  duties,  but  remains  a  member  of  the  board  of  directors. 

The  Union  Metal  Products  Company,  Chicago,  has  acquired 
the  plant  of  the  Keith  Railway  Equipment  Company,  Ham- 
mond, Ind.  The  Keith  interests  will  operate  their  tank  car 
line  as  heretofore 

The  Northern  Refrigerator  Car  Company,  Cudahy,  Wise., 
has  given  a  contract  tor  the  construction  of  one-story  brick 
and  steel  ear  construction  and  service  shop  to  Worden  Allen 
Company,   Milwaukee,   Wise. 

Cleon   M.    Hannaford   has    severed    his   connection   with   the 
peake    .!v.    Ohio    Railway    Co.,  and    will   devote   his   entire 
time   to   the  railway   supply   business   a-   president   of  the   Car 
Device  Company,  Inc.,   Richmond,  Va..  which  he  organized. 

The  Grip  Nut  Company.  Chicago,  has  acquired  a  tract  of 
land  on  which  it  will  lay  out  an  18  course,  which  may 

be  used  by  employees  and  visitors  to  the  factory. 

C.   A.   Fisher   ha-  pointed    district    representativi 

the  Central  Iron  &  Steel  Company,  Pittsburgh,  Pa.,  with  offices 
at  Keystone  building.  Houston,  and  also  Wagoner  building. 
Fort  Worth.  T>  xa  - 

The  National  Malleable  and  Steel  Castings  Company  plans 
the  construction  of  a  one-story  foundry  at  Indianapolis.  Ind., 
of  reinforced  concrete  and  steel,  estimated  to  cost  $100,000. 

The  General  Electric  Company,  announces  that  it  will  build 
a  5-story  office  building  and  warehouse  in  Cincinnati,  Ohio. 
The  building  will  cost  about  $500,000  and  will  be  erected  on 
a  lot  at  Third  Street  and  Mulberry  Alley.  It  is  also  reported 
that  the  company  will  spend  a  similar  amount  for  a  new  plant. 

W.  A.  Cather,  formerly  in   charge   of  advertising   and 
promotion  for  the  Wortriington  Pump  and  Machinery  Corpo- 
ration,   has    been    made    sales    manager    of    Barrett    Haentjens 
Company,  maker  of  centrifugal  pumps.     He  will  be  located  at 
the  company's  plant  in  Hazelton.  Pa. 

The  Western  Electric  Co.,  Hawthorne.  111.,  will  occupy  a 
new  three-story  building.  85  x  130  ft.,  to  be  erected  at  Seattle, 
Wash.,  for  a  new  factory  branch  and  distributing  plant,  esti- 
mated to  cost  $150,000. 

R.  J.  Young  has  been  appointed  general  sale-  manager  of 
the  Canadian  Car  &  Foundry  Co.,  Ltd..  succeeding  D.  R.  Ar- 
nold, who  has  accepted  a  position  with  the  Union  Metal  Prod- 
ucts Co.,  Chicago.  111. 


Obituar 


Benjamin   G.   Lamme,   Chief  Engineer  of  the   Westinghouse 

Electric  and  Manufacturing  Company,  and  one  of  the  world's 
leading  electrical  authorities  after  a  lingering  illness  of  sev- 
eral months,  died  at  his  home.  230  Stratford  Street,  East  Lib- 
erty. Pa.,  where  he  lived  with  his  sj-ter-.  Miss  Florence  A. 
Lamme  and  Miss  Lenna  G.  Lamme. 

George  W:estinghouse.  with  whom  Mr.  Lamme  was  closely 
associated  until  Mr.  Westinghouse's  death,  had  perfected  the 
alternating  current  system,  by  which  electricity  could  be 
transmitted  over  great  distances  economically.  Mr.  Lamme 
then  perfected  railway  and  industrial  motors  and  synchronous 
converters  to  make  this  alternating  current  useful  at  any  point, 
and  thus  the  use  of  electricity  was  removed  from  small,  re- 
stricted areas  and  its  use  made  universal. 

His  most  spectacular  achievements  were  the  designing  of 
generating  equipment  for  the  World's  Fair  in  Chicago  in 
1892;  5.000  h.  p.  generators,  a  world's  record  at  the  time,  when 
Niagara  Falls  was  first  harnessed  for  waterpower:  generating 
and  motor  equipment  for  the  first  big  railway  electrification, 
that  of  the  New  York.  Xew  Haven  ec  Hartford  Railroad;  the 
present  day  single-phase  alternating  current,  high  voltage  rail- 
way system,  which  is  responsible  for  most  of  the  railroad 
electrifications:  the  design  of  the  most  successful  synchro- 
nous converter  ever  used:  and  the  single  reduction  gear  street 
car  motor,  which  though  designed  in  1890  is  the  type  still  used 
on  street  railway  systems. 

B.   G.   Lamme   was  born  on   a  farm   near  Springfield,   Ohio. 


January  12.   1864.     He  entered  Ohio  Stat,'  University  in  1883 
in  mechanical  engineering  in  188C  been 

oul  .it  school  during  the  year  1886  1887,  on  account  of  his 
father'-  illness  and  death.  He  had  but  little  opportunity  to 
stud}  electricity,  a-  there  was  no  electrical  engineering  i 

at    tliat    time.       He    entered    the    employ    of    the    Westinghouse 

Electric  <  ompany  in  1889. 

In  the  summer  of  1890  Mr.  Lamme  began  work  on  the  di 
of   a  street   car  motor  with   but   a   single   gear   reduction.     This 
was  the  forerunner  of  the  celebrated  Westinghouse   No.  3— a 
motor  that  set  a  standard  for  street  ear  motors  that  still 
sists.      it    "as   radically   different    from   anything   that   had 
ed  previously,  and  it-    success   when  put  out   early  in 
instantaneous. 

Hi-    great   work   on   the   synchronous   com  iwever,   he 

li    his   greatest   achievement.-.      For   year-,    he 

fought  the  battle  for  the  synchronous  converter  almost  -iimle- 

led.     He  won  out.  a-  usual,  and  tin-  i-  mi',   tin    accepted 

machinery  for  converting  alternating  into  direct   current. 

Then   came   his   conception   of    the    single    phase    alternating 
current  railway    system.      He   had   long    held    the   belief  that    the 
--  of  heavy  electric  railroading   lay  in  the  use  of  a  high 
voltage   alternating   current   on   a  ■ rhead    trollej        lie 

felt   that   the   simplicity   and   advantage   of   thi-   system   with   its 
Simple     sub-Stations     containing     nothing     but     lowering     I 
formers  and  with  no  attendant-  required,   win    SO  great   that   it 
must   come.     The   main   difficulty    lay    it  -    suitable    ways 

and   means   for   utilizing    the    -ingle    phase   alternating   current. 
After  several   attempts,   Mr.    1. amine   succeeded   in   desigm 
-cries  commutator  type  of  motor  with  suitable  characti  ristics, 
which  he  described  along  with  the  system  of  power  distribution 
in  his  famous  paper  before  the  American  Instituti  irical 

Engineers. 

Mr.  Lamme  was  not  a  prolific  writer,  but  when  he  did  write, 
the  engineering  world  sat  up  and  took  notice.  He  had  the 
happy  faculty  of  being  able  to  put  his  thoughts  on  paper  so 
that  anyone  with  the  rudiments  of  the  subject  could  under- 
stand them.  One  of  his  greatest  assets  was  his  ability  to  get  a 
physical  conception  of  every  problem  and  he  aimed  to  give 
that  in  his  paper.  He  seldom  wrote  mathematical  papers, 
although  not  far  lack  of  ability,  but  he  regarded  mathematics 
as  his  tools  that  were  to  be  put  away  when  the  work  was  done. 
Consequently,  his  papers  are  in  great  demand  and  are  very 
widely  read. 

Mr.  Lamme  has  received  the  highest  honors  from  the  Amer- 
ican Institute  of  Electrical  Engineers,  in  being  elected  one  of 
the  two  members  from  that  body  on  the  Naval  Consulting 
Board  during  the  War  and  being  chairman  of  the  inventions 
committee  on  that  Board.  In  1919.  he  was  also  awarded  the 
Edison  Medal  by  the  American  Institute  of  Electrical  En- 
gineers for  his  engineering  achievements.  All  of  these  were 
in  consequence  of  his  work  and  ability  as  an  engineer — he  was 
in  competition  with  engineers  only.  When  the  Board  of 
Trustees  of  Ohio  State  University  awarded  him  the  Joseph 
Sullivant  Medal,  it  was  a  recognition  of  the  value  of  his  work 
to  the  world. 

His  greatness  as  an  outstanding  electrical  engineer  can  best 
be  judged  by  the  eagerness  with  which  engineers  always 
sought  his  opinion  and  discussion. 


H.  A.  Irwin,  Far  East  Representative  of  the  Landis  Machine 
Company,  Landis  Tool  Company.  Warner  &  Swasey  Company, 
and  Kearney  &  Trecker  Company,  died  in  Tokyo.  Japan,  on 
Sunday,  June  22. 

Mr.  Irwin  was  in  this  country  during  the  early  part  of  1923 
and  prior  to  his  departure  to  Japan  was  married  to  Miss  Wills 
of  Philadelphia.  He  is  survived  by  his  widow,  who  is  at  pres- 
ent in  Japan,  his  parents  and  several  brothers  and  sisters,  who 
reside  at  McConnellsburg,   Pa. 

Mr.  Irwin  was  for  a  long  period  of  years  direct  representa- 
tive of  the  Landis  Tool  Company  in  Europe.  He  traveled 
extensively  through  France.  Italy,  Germany.  Belgium  and 
England.  About  four  years  ago  he  became  connected  with  the 
four  companies,  by  whom  he  was  employed  at  the  time  of  his 
death,  as  representative  in  the  Far  East.  He  traveled  in 
Japan.  China  and  India  in  the  interest  of  his  principals. 


W.  F.  Weller,  assistant  to  the  vice-president  in  charge  of 
engineering  of  the  American  Locomotive  Company,  died  on 
June  26.  in  Xew  York  City.  Mr.  Weller  entered  the  service 
of  the  Richmond  Locomotive  Works  in  1896  as  secretary  to 
the  president.  Joseph  Bryan.  Later,  upon  the  formation  of 
the  American  Locomotive  Company  he  went  to  New  York  as 
assistant  to  Mr.  Sague.  mechanical  engineer  of  the  company. 
He  remained  in  that  position  until  Mr.  Sague  resigned,  since 
which  time  he  has  served  as  assistant  to  the  vice-president  in 
charge  of  engineering. 
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Locomotive  Superheaters. — "Origin,  Development,  Results 
of  Elesco  Locomotive  Superheaters"  is  the  subject  of  a  booklet 
just  published  by  The  Superheater  Company  of  New  York 
and  Chicago.  It  gives  in  brief  form  the  history  of  The  Super- 
heater Company,  starting  with  the  introduction  of  Schmidt 
Superheaters  in  this  country  and  through  the  development  of 
Locomotive  Superheaters  and  Locomotive  Feed  Water  Heat- 
ers to  their  present  position  in  this  country.  There  is  a  chart 
in  the  middle  of  the  booklet  which  shows  the  growth  of  the 
use  of  locomotive  superheaters  given  by  years  from  a  mere 
handful  in  1910  to  a  total  of  over  45,000  by  the  end  of  1923. 
It  is  interesting  to  note  that  approximately  one-third  of  the 
superheaters  have  been  applied  to  existing  locomotives.  There 
is  a  paragraph  explaining  the  adoption  of  the  Trade  Name 
'ELESCO."  as  applied  to  superheaters,  feed  water  heaters  and 
other  products. 

A  copy  of  this  booklet  will  be  sent  to  anyone  mentioning 
this  publication. 

Westinghouse  Railroad  Data. — There  has  for  a  long  time 
been  a  need  for  concise  and  definite  information  regarding 
electrical  applications  on  steam  railroads.  Special  Publication 
1707 — Westinghouse  Railroad  Data — just  issued  by  the  West- 
inghouse Electric  &  Manufacturing  Company,  will  go  far 
toward  filling  this  need. 

This  publication  is  5%"  x  6-V,  is  in  loose  leaf  form  and  the 
pages  are  assembled  into  a  flexible  cover.  The  subjects  cov- 
ered include  sheets  1  to  10  inclusive  of  two  pages  each  devoted 
to  outline  drawings  and  data  on  specific  electric  locomotives. 
Sheet  11  is  a  tabulation  of  data  on  representative  modern 
steam  locomotives.  Sheet  12  is  a  complete  tabulation  of  data 
on  electric   locomotives  of  North   and   South   America.     Sheet 

13  includes  information  and  curves  or  train  resistance.    Sheets 

14  to  20  comprise  a  section  devoted  to  information  and  data 
on  arc  welding;  Sheet  22  to  wheel  lathe  equipment  and  direct 
current  reversing  motor  planer  equipment;  Sheet  23  to  turn- 
tables and  transfer  tables;  Sheet  24  to  data  on  general  motor 
application;  Sheet  25  to  power  factor  correction,  and  Sheets 
26  and  27  to  general  data  on  weights  and  specific  gravities, 
conversion  factors,  etc. 

The  pages  in  this  publication  are  punched  so  that  they 
can  be  removed  from  their  present  flexible  cover  and  placed 
in  standard  I.  P.  ring  binders  or  assembled  with  regulation 
Lefax  data.  Many  of  the  sheets  include  four  and  six  pages 
folded.  Copies  of  this  publication  may  be  obtained  free  of 
charge  from  the  Westinghouse   Company. 


Locomotive  Feed  Water  Heaters. — The  Superheater  Com- 
pany of  New  York  and  Chicago  has  just  issued  a  second  edi- 
tion of  this  instruction  book,  covering  shop  and  enginehouse 
maintenance  for  the  Elesco  Locomotive  Feed  Water  Heater. 
It  gives  detailed  instructions  covering  inspection  and  testing, 
cleaning  the  heater,  heater  repairs,  and  pump  repairs.  Two 
charts   in   the   center   of  the   book   illustrate  by   means  of   the 


passage  of  steam  and  water  through  the  different  parts  of  the 
equipment.  An  added  feature  of  this  edition  of  the  book  is  the 
order  list  covering  feed  water  heater  parts  on  folded  inserts  in 
the  back  of  the  book. 

A  copy  of  this  book  will' be  gladly  sent  to  anyone  mention- 
ing this  publication. 


Exhibition  Tests  of  Chicago,  Milwaukee  &  St.  Paul  Passen- 
ger Locomotive  and  3,000  Volt  Multiple  Unit  Train.  By  the 
General   Electric  Co.,  Schenectady,  New  York. 

In  the  issue  of  Railway  &  Locomotive  Engineering  for  April, 
1920,  a  description  was  published  of  the  electric  locomotives 
that  had  been  built  for  the  Chicago,  Milwaukee  &  St.  Paul 
Railway  by  the  General  Electric  Co.  In  May  last  the  exhibi- 
tion tests  set  forth  in  this  pamphlet  were  conducted  on  the 
experimental  tracks  of  the  company  at  Erie.  Penna.  There 
was  also  an  exhibition  of  a  3,000  volt  multiple  unit  train. 
There  is  a  description  of  the  train,  the  method  of  gearing  the 
motors  to  the  axles  and  the  control,  the  heating  equipment 
and  other  details. 

The  under  bridge  current  collection,  the  hornless  pantagraph 
and  the  otheograph  tests  are  also  included.  In  dealing  with 
the  latter  a  number  of  illustrations  of  records  are  given,  some 
being  identical  with  those  published  in  Railway  &  Locomotive 
Engineering  for  June,  1924,  in  connection  with  a  description 
of  the  otheograph  apparatus. 


New  Haven  Electrification. — A  new  48-page  publication  has 
just  been  produced  jointly  by  the  Xew  York,  New  Haven  & 
Hartford  Railroad  and  the  Westinghouse  Electric  &  Manufac- 
turing Company,  covering  in  an  interesting  manner  the  entire 
Xew  Haven  Electrification. 

Following  a  foreword  by  Mr.  C.  L.  Bardo,  General  Manager 
of  the  New  Haven,  there  is  an  introduction  sketching  briefly 
the  historical  developments  which  led  up  to  the  organization  of 
tlie  New  York,  New  Haven  &  Hartford  Railroad  in  1872.  The 
first  chapter  of  the  book  is  devoted  to  a  story  of  the  early 
branch  line  electrification  experience  of  the  companv  from 
1895  to  1906. 

Chapters  2,  3.  4  and  5  are  devoted  respectively  to  a  descrip- 
tion of  the  Track  and  Overhead  System,  Power  Generation 
and  Distribution,  The  Signal  System,  and  Locomotives  and 
Multiple  LTnit  Cars.  Chapter  6  goes  into  some  little  detail  re- 
garding equipment  maintenance  practice  and  shop  facilities, 
while  Chapter  7  describes  the  service  rendered  by  the  New 
Haven  and  the  results  which  have  been  achieved  by  electrifi- 
cation. On  a  final  page  is  a  brief  summary  of  the  important 
facts  regarding  the  electrification. 

The  new  book,  which  is  known  as  Special  Publication  1698, 
under  the  title  New  York,  New  Haven  &  Hartford  Railroad 
Electrification,  is  printed  in  the  standard  Syi  x  11  size  on  India 
tinted  stock  and  is  very  completely  illustrated  by  70  photo- 
graphs and  drawings.  Copies  may  be  obtained  free  of  charge 
from  either  the  Westinghouse  Company  or  the  New  HaveD 
Railroad. 


For  Testing  and    Washing 
Locomotive  Boilers 


USE   THE 


Rue  Boiler  Washer 
and  Tester 

SEND    FOR   CATALOGUE 

Rue   Manufacturing  Co. 

228  Cherry  Street        Philadelphia,  Pb. 

Manufacturer*  of  Injeotorl,  Ejeoton 
Boiler  Walkers   and   Teatera.   Boiler   Checks, 

Check   Valve*, 


DIAMOND  STEEL  EMERY 

For  Grinding    In   Steam    and   Air  Jainta 

"CUTS  BUT  NEVER  BREAKS" 

A     Railroad    Shop    Neceaalty 

PITTSBURGH  CRUSHED  STEEL  CO. 

PITTSBURGH,   PA.,   U.  8.   A. 


GEO.  P.  NICHOLS   A   BRO. 

Nichols  Transfer  Tables 
Turntable  Tractors 

2139  Fulton  Street,  Chicago 


WANTED 

Locomotive  Builder's  Lithographs 
of  U.  S.  Locomotives  previous  to 
Civil  War  Period,  multi-colored  or 
one  tone,  for  historical  collection. 
Liberal  commercial  prices  will  b« 
paid.  Give  name  of  builder,  type  of 
locomotive,  condition  of  print,  and 
all  wording  on  same. 

Also,  "American  Locomotives,'' 
by  Emil  Reuter  of  Reading,  Pa., 
text  and  line  drawings,  issued  se- 
rially about  1849. 

Also,  several  good  daguerrotypes 
of  locomotives  of  the  daguerrotype 
period. 

Address,    HISTORICAL 

c/o    Railway    and    Locomotive    En^ineerm* 
114  Liberty  Street,  New  York. 
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The  Inside  and  Outside  Drypipe 

The  Persistence  of  the  Inside  Type  and  a  Reason  for  Abandoning  it 

It  is,  at  times,  interesting  to  note  the  persistence  of  an      the  past.     And  so  it  seems  might  be  said  of  the  inside 
old  idea  or  old  form  of  construction  for  many  years  after      drypipe  of  a  locomotive  boiler. 
the  reasons  for  its  origin  have  ceased  to  be  of  value.     It  In  the  days  when  some  of  us  were  younger  than  we 


Engine    as    Dismantled    to    Regrind    Dry,   Pipe    Connection 


is  like  the  survival  of  the  buttons  on  the  sleeve  of  a  are  now,  and  when  a  good  big  boiler  had  a  shell  diame- 
man's  coat.  However  useful  they  may  have  been,  when  ter  of  48  in.,  when  there  was  plenty  of  clearance  for  a 
first  applied,  that  usefulness  has  long  been  buried  with      good  high  dome,  and  there  was  nothing  in  the  smoke- 
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box  lint  the  petticoat,  steam  and  exhaust  pipes,  it  was 
natural,  efficient  and  convenient  to  run  the  drypipe 
through  the  top  of  the  shell  and  the  front  tuhesheet  and 
there  attach  the  steam  pipes.  If  anything  happened  to  it, 
there  was  nothing  to  remove  at  the  front  end  in  order  to 
gel  access  to  it  but  the  steam  and  petticoat  pipes,  and 
these,  with  the  niggerhead,  merely  required  the  loosening 
of  a  few  bolts  and  nuts.  And  yet  with  this  simple  ar- 
rangement, the  making  of  drvpipe  and  niggerhead  joints 
was  looked  upon  as  one  of  the  worst  jobs  to  come  into 


Smokebox 


Showing     Superheater     Header     Removed     in     Order     to 
Regrind    Dry    Pipe    Connection 


the  engine  house,  as  it  always  meant  taking  the  engine 
out  of  service  for  a  considerable  length  of  time,  tying 
up  a  number  of  mechanics  who  were  needed  to  make 
good  ordinary  wear  and  tear,  and  the  utilization  of  no 
small  portion  of  the  payroll  allotment  for  work. 

A  well  known  bridge  builder  once  said  that  a  bridge 
should  be  so  constructed  that  any  part  could  be  removed 
and  replaced  without  disturbing  anything  else.  It  is  a 
good  ride  to  apply  to  all  mechanisms.  Accessibility  and 
ease  of  repairs  are  overlooked  by  the  majority  of  design- 
ers who  have  not  had  the  good  fortune  to  have  been 
brought  up  in  that  university  offering  unparalleled  ad- 
vantages for  experience  and  observation,  the  repair  shop. 
So  they  adhere  to  old  designs  quite  forgetful  of  the  man 
in  tin-  roundhouse  whose  duty  it  will  be  to  maintain  and 
repair  the  machine. 

Consequently  the  well  and  appropriately  designed  dry- 
pipe  of  the  diamond  stack  days,  has  held  its  own  by 
mere  force  of  inertia,  while  the  smokebox  has  been  filled 
with  netting  and  diaphragms  and  valves  and  pipes  and 
superheater  headers  and  blowers  and  every  sort  of  fixed 
and  motionless  thing,  all  in  front  of  and  preventing  ac- 
cess  to  the  dry  pipe  until  it  is  as  inaccessible  as  the  sub- 
foundations  of  a  bridge  pier. 

But  the  ball  joints  and  connections  of  this  conduit  are 
apt  to  leak  and  when  they  do.  there  must  lie  a  general 
dismantling  of  the  whole  front  end  in  order  to  make  re- 
pairs.    And  now  enters  the  subject  matter  of  our  thesis. 

We  are  indebted  to  Air.  John  E.  Muhlfeld  for  the 
photographs  of  the  dismantled  parts  of  a  front  end,  from 
which   the   engravings   are   made,    the   contemplation   of 


which  led  him  to  the  use  of  the  outside  drvpipe  on  the 
Kansas  City  Southern  Mallet  locomotives  which  will  be 
referred  to  later.  These  illustrations  show  the  parts  that 
it  was  necessary  to  remove  in  order  to  repair  a  leaky  dry- 
pipe  in  a  modern  locomotive. 

The  first  page  illustration  shows  the  dismantled  smoke- 
box, from  which  the  front  and  door  had  been  removed, 
and  with  them  the  headlight,  petticoat  pipe  or  inside 
stack,  netting,  baffle  plates  and  fittings,  superheater  ele- 
ments, header,  steam  regulator  and  other  parts  necessary 
in  order  to  do  the  work  of  regrinding  a  leakv  drvpipe 
joint  at  the  front  tuhesheet  connection.  Surely  it  would 
be  difficult  to  imagine  a  more  complete  wreck  than  the 
necessity  of  doing  this  comparatively  insignificant  piece 
of  repair  work  has  entailed  on  the  front  end. 

A  second  illustration  gives  a  front  view  of  the  smoke- 
box and  drvpipe  partially  dismantled  and  also  the  dis- 
mantled superheater  header  and  the  drvpipe  drawn  for- 
ward from  its  normal  position. 

The  third  illustration  shows  that  the  front  end  is  not 
the  only  point  of  attack  in  this  dismantlement,  for  the 
drvpipe  must  also  be  freed  from  its  dome  connections, 
and  we  have  the  dismantled  dome  with  its  casing  on  top 
of  the  cab.  its  throttle  stand-pipe  removed  and  in  a  tem- 
porary resting  place  on  the  hand  rail,  and  with  the  throt- 
tle valve  removed,  and  its  connections  severed. 

And  all  this  to  make  what  Mr.  Muhlfeld  calls  "unpro- 
ductive" repairs,  that  should  not  be  required  between 
classified  repairs.  In  this  particular  case,  to  make  good 
the  leaky  drvpipe  joint,  represented  work  equivalent  to 
the  time  of  two  men  for  a  period  of  two  weeks. 

On  the  other  hand,  if  a  crosshead,  a  wedge  or  a  brass 
wears,  it  is  a  case  of  legitimate  deterioration  that,  when 
repaired  leaves  the  engine  in  better  condition  than  it  was. 
But  a  drvpipe  leakage  must  be  repaired,  yet  it  is  not  a 
matter  of  ordinary  wear  and  tear.  At  least,  under  the  con- 
ditions of  modern  locomotive  construction,  the  necessity  for 
repairing  a  leak  at  the  front  connection  of  an  inside  dry- 


Dismantling   cf    Dome   Required   to   Regrind    Dry   Pipe    Connection 

pipe  is  a  thing  to  bring  consternation  to  the  roundhouse 
forces. 

Now  what  are  its  advantages  as  compared  to  the  out- 
side pipe?  It  has  a  natural  jacketing  of  hot  steam  to  pro- 
tect its  contents,  it  is  out  of  sight  and  the  wisdom  of  our 
ancestors  is  in  the  construction,  and  designers  seem  to 
think  that  it  is  not  for  their  unhallowed  hands  to  disturb  it, 
or  the  country's  done  for,  and  "use  doth  breed  a  habit 
in  a  man." 

The  outside  drvpipe  is  not  a  novelty,  in  Europe  at 
least,   and   the   outside   receive   pipe   of   the    Mallet   com- 
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pound  is  beginning  to  gel  a  touch  of  grey  on  the  tem 
pies.  It  is,  therefore,  nothing  to  be  afraid  of.  It  may 
also  be  confessed  thai  it  is  nol  a  thing  of  beauty  and 
that,  as  Far  as  appearances  go  the  invisible  inside  pipe  has 
it  at  a  disadvantage,  but  "handsome  is  as  handsome  'lues." 
and  the  outside  pipe  lias  merit  of  its  own  as  will  presently 
appear. 

Taking  for  an  example  of  accessibility,  convenience  and 
i  ffectiveness,  the  outside  drypipe  used  on  the  Mallet  loco- 
motives of  the  Kan>as  c'it\   Southern  is  here  illustrated. 


ui  the  stuffing  l>u\  section  and  the  sleeve  From  Face  to 
Ea<  e  of  their  Flanges  is  4-1  in. 

The  sleeve  is  carried  on  a  support  F  bolted  to  the  shell 
ui  the  boiler,  thai  is  so  aligned  with  the  expansion  joint 
that  the  sleeve  will  move  freely  to  and  fro  in  it. 

The  next  section  G  of  the  pipe  is  of  wroughl  iron  with 
the  flanges  welded  on  and  is  of  the  nominal  9  in.  inside 
diameter.  This  length,  which  is  4C>  in.  long  is  carried  on 
a  support  similar  to  thai  used  for  the  sleeve. 

Then  comes  the  last  length  which  is  cast  and  lakes  the 


—  ^ 

M^ 

P^™     760 

IUmi 

1  -f*  .   'r-"?"  y&~- 

Igg' 

i^^VHS^H 

£]-  jzdt 

WHB0&3L 

r    ^±!^H 

-     ffc.-     ^■■"    'Z^ty^^ 

'  ■ 

Mallet    Locomotive,    Kansas    City    Southern    Railway    With    Outside    Dry    Pipe 


A  clear  idea  of  its  general  appearance  can  be  obtained 
irum  the  reproduction  of  the  photograph  of  the  locomo- 
tive to  which  it  was  applied.  It  may  he  frankly  ac- 
knowledged that  it  does  not  add  anything  to  the  beauty  or 
smoothness  of  outline  of  the  locomotive.  But  neither  do 
any  of  the  other  excrescences  that  have  been  attached 
to  the  boiler  since  the  days  of  the  crosshead  pump  and 
the  high  dome. 

Starting  at  the  dome,  it  departs  from  the  usual  con- 
struction in  that  it  is  a  steel  casting,  with  a  flanged  side 
opening  to  which  the  first  section  of  the  drypipe  is  bolted. 
This  side  opening  terminates,  on  the  inside  of  the  dome 
in  a  cup  /  the  upper  edge  of  which  is  4  in.  below  the  in- 
side of  the  dome  cover  and  1 1  '4  in.  above  the  top  of  the 


form  of  a  moisture  extractor.  This  is  also  shown  in  sec- 
tion at  A  A.  The  water  that  is  entrained  with  the  steam 
as  well  as  that  of  condensation,  especially  that  formed  in 
the  pipe  when  the  throttle  is  closed,  falls  to  the  bottom 
and  flows  out  through  the  opening  A."  from  which  it  drains 
directly  back  into  the  boiler.  This  is  through  the  pipe 
shown  on  the  photograph  leading  back  from  the  extractor 
and  entering  the  boiler  on  the  right  hand  side  just  ahead 
of  the  steam  dome.  It  is  filled  with  a  balanced  check 
valve  opening  towards  the  boiler  so  that  no  steam  or 
water  can  rise  from  the  toiler  into  the  extractor,  while 
the  static  head  of  the  water  that  accumulates  in  the  latter 
is  sufficient  to  open  it  and  permit  this  water  of  conden- 
sation to  flow  down  into  the  boiler.     With  this  arrange- 
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shell  of  the  boiler.     This  insures  that  the  steam  flowing 
into  the  drypipe  is  as  dry  as  it  is  possible  to  obtain. 

The  first  section  of  the  drypipe  B  which  is  bolted  to  the 
dome  is  only  16li  in.  long  and  is  in  the  form  of  a  stuf- 
fing box  to  form  an  expansion  joint.  Its  connection  to 
the  dome  is  made  by  means  of  a  hall  joint  of  the  ordinary 
construction  and  located  at  C,  the  details  of  the  construc- 
tion not  being  shown.  The  gland  D  is  bolted  to  the  stuf- 
fing box  and  holds  the  packing  about  the  sleeve.  The 
sleeve  E  is  37  in.  long  and  8^  in,  inside  diameter  which 
is  that  of  the  other  cast  sections  drypipe.     The  length 


ment  there  is  no  loss  of  water  and  only  that  heat  loss 
which  results  from  radiation. 

The  throttle  valve  is  also  on  the  outside  and  stands  next 
to  the  extractor,  and  has  its  front  flange  about  flush  with 
the  flange  of  the  front  tuhesheet. 

Bevond  the  throttle  valve  casing  there  is  an  elbow  .1/ 
which  turns  and  enters  the  smokebox  just  back  of  the 
stack.  In  doing  so  it  passes  through  a  stuffing  box  N 
which  is  made  in  two  parts  to  permit  of  assembling,  and 
is  made  tight  by  a  packing  of  asbestos  rope  held  in  place 
by  the  gland  P.     At  the  lower  end  the  elbow  section  is 
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bolted  to  the  top  of  the  superheater  header  with  a  ball 
joint  connection.  A  similar  connection  being  made  be- 
tween each  of  the  sections  of  the  drypipe. 

The  throttle  casing  is  bolted  to  the  front  course  of  the 
shell  just  back  of  the  front  tubesheet  and  it,  too,  is  a  steel 
casting.  The  valve  itself  is  of  the  balanced  piston  type 
and  its  lifting  link  0  is  so  arranged  that  it  will  strike 
against  the  inside  of  the  cover  of  the  throttle  casing,  as 


Plan    of    Throttle    Valve    for    Outside    Dry    Pipe 

indicated  by  the  dotted  lines,  when  the  valve  is  fully 
opened. 

The  operating  arms  to  which  the  throttle  rod  and  the 
lifting  link  are  attached  are  clamped  to  the  shaft  and  have 
a  movement  through  an  angle  of  about  30°. 

Each  length  of  pipe  is  protected  by  sectional  lagging 
held  in  place  by  an  outside  jacket.     At  the  bottom  where 


the  drip  of  the  water  extractor  is  located,  a  depression  is 
made  in  the  jacket  of  the  shell  but  with  this  exception 
and  that  of  the  throttle  valve  casing  which  is  brought 
down  close  to  the  shell,  the  packeting  of  the  drypipe  is 
high  enough  to  clear  that  of  the  boiler. 

Now  turning  back  to  consider  the  arrangement  from 
the  standpoint  of  accessibility  for  the  repairman,  it  will 
be  seen  to  meet  all  of  the  requirements  set  forth  by  the 
bridge  builder  alluded  to,  that  any  one  part  can  be  re- 
moved, repaired  and  replaced  without  disturbing  any  of 
the  other  parts.  This  holds  for  the  whole.  If  the  dome 
cracks  it  can  be  removed  if  necessary  and  repaired  with- 
out disturbing  any  section  of  the  drypipe.  So  of  any 
section,  including  the  throttle  casing  and  the  elbow,  while 
as  for  the  throttle  valve  itself  it  becomes  accessible  in 
every  part  when  the  cover  for  the  casing  has  been  re- 
moved. 

Against  this  there  are  six  ball  joints  each  with  two 
ground  surfaces  to  make  and  maintain  as  against  two  for 
the  inside  pipe. 

This  will  add  somewhat  to  the  original  cost  of  the  dry- 
pipe  as  compared  to  one  on  the  inside,  but  the  saving 
effected  by  the  convenience  of  handling  in  the  case  of  re- 
pairing and  regrinding  a  single  joint  will  probably  more 
than  equal  the  extra  cost  of  the  whole  pipe. 

Much  is  being  said  in  regard  to  the  lack  of  engine 
house  and  shop  facilities  of  the  railroads  throughout  the 
country  to  properly  care  for  the  modern  locomotive  in  its 
inspection  and  maintenance  requirements.  But  if  more 
attention  were  to  be  given  to  details  of  this  kind  in  the 
designing  of  new  locomotives,  it  would  greatly  assist  in 
cutting  down  the  amount  of  labor  required  of  the  round- 
house forces,  and  result  in  both  a  reduction  of  expense 
and  an  improvement  in  the  condition  of  the  locomotives. 


Temperatures  in  Cabs  of  Freight  Locomotives   Passing 
Through  Tunnels  of  the  Chesapeake  &  Ohio  Railroad 


By  S.  H.  Katz  and  E.  G.  Meiter 


Railroad  locomotives  produce  heat,  gas,  and  smoke, 
which  cause  considerable  discomfort  to  engine  men  and 
firemen  while  passing  through  tunnels.  In  order  to  try 
and  improve  these  conditions,  the  Bureau  of  Mines  has 
investigated  the  composition  of  atmospheres  in  cabs  of 
freight  locomotives  while  in  tunnels ;  and  some  of  the 
higher  temperatures  in  the  cabs  were  noted ;  physiological 
effects  upon  men  were  determined  and  gas  masks  and 
respirators  were  devised  to  eliminate  the  effects  of  irrita- 
ting and  poisonous  gases  and  smoke.  These  investiga- 
tions were  conducted  in  tunnels  of  the  Baltimore  &  Ohio, 
Pennsylvania,  and  Union  Pacific  railroads ;  while  that  de- 
scribed in  this  paper  was  carried  out  in  tunnels  of  the 
Chesapeake  &  Ohio  Railroad,  situated  in  the  Blue  Ridge 
and  Allegheny  Mountains  in  Virginia  and  West  Virginia. 
Freight  locomotives  used  by  this  railroad  are  of  the  Mallet 
type. 

It  has  been  suggested  as  a  means  of  securing  greater 
power  units  that  Mallets  be  constructed  to  operate  only 
as  simple  engines.  This  would  increase  the  amount  of 
steam  given  off  as  well  as  the  amount  of  coal  burned  and 
the  resulting  volume  of  flue  gas  emitted. 

Heretofore  the  high  temperatures  in  cabs  were  attrib- 
uted principally  to  exhaust  gases  and  steam,  and  in  the 
present  tests  especial  effort  was  made  to  determine  the 
temperatures   at    different   positions   in   the   cab  and   the 


relative  effect  of  the  exhaust  gases  and  heat  of  the  boiler 
in  causing  discomfort.  It  was  found  that  stack  gases 
entering  the  cab  cause  only  a  little  increase  in  tempera- 
ture ;  the  increased  humidity  is  principally  due  to  steam 
carried  in  the  stack  gases ;  the  exposed  part  of  the  boiler, 
however,  play  an  important  part  in  raising  the  tempera- 
ture in  the  cab. 

Efforts  were  made  to  increase  the  comfort  of  the  engine 
crew  by  blowing  cool  and  smoke-free  air  upon  them  by 
means  of  specially  installed  blowers  from  a  point  24  inches 
above  the  center  of  the  rails  between  the  locomotive  and 
tender,  as  shown  in  the  illustration.  The  enginemen  and 
firemen  found  this  air  better  to  breathe,  and  their  feeling 
of  comfort  was  increased  somewhat  thereby.  Turbulence 
produced  by  the  incoming  streams  caused  the  air  in  the 
cab  to  impinge  upon  the  boiler  and  become  heated,  so  that 
outside  of  the  direct  line  of  the  air  streams  little  cooling 
was  felt,  and  sometimes  the  discomfort  seemed  to  increase. 

The  ill-effects  and  discomforts  due  to  heat  and  gas  may, 
of  course,  be  eliminated  by  forced  ventilation  of  tunnels 
or  by  substituting  electric  for  steam  locomotives,  but  such 
changes  are  outside  the  scope  of  this  paper. 

Ventilating  Fans  for  Locomotive  Cabs 

On  account  of  the  high  temperatures,  smoke  and  irri- 
tating gases  which  cause  the  difficult  breathing  experi- 
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enced  by  crews  of  freight  trains  in  tunnels.  George  W. 
Bebout.  electrical  engineer  for  the  C.  &  <  >.  R.R.  proposed 
blowers  or  fans  for  ventilating  cabs  with  pure  cool  air 
drawn  from -a  position  low  in  the  tunnels.  A  trial  instal- 
lation was  built  on  Mallet  locomotive  No.  840  by  J.  J. 
Ewing,  engineer  of  tests.  The  illustration  shows  details 
of  the  steam  turbine,  blowers,  and  connecting  pipes,  all  of 
which  were  mounted  on  the  frame  beneath  the  cab  floor, 
one  complete  unit  on  each  side  of  the  locomotive. 

Similar  blowers  for  ventilating  cabs  of  freight  locomo- 
tives are  being  used  in  tunnels  of  the  Norfolk  and  West- 
ern R.  R.    They  are  reported  as  being  satisfactory.    The 
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Ventilating    Blower    for     Locomotive    Cabs 

Southern  Railway  also  has  used  them  but  does  not  favor 
them,  partly  because  of  maintenance  requirements. 

As  previously  stated,  the  intake  air  is  drawn  from  a 
point  about  24  inches  above  and  midway  between  the  rails, 
through  6-inch  galvanized  sheet  iron  pipes,  to  a  Sirocco 
type  rotary  blower  capable  of  delivering  1,000  cubic  feet 
of  free  air  per  minute.  The  discharge  pipes,  4  inches  in 
diameter,  terminate  at  points  12  inches  above  the  floor  in 
front  of  the  cab  seats,  and  direct  the  air  streams  at  the 
positions  of  the  fireman  and  engineer.  The  blowers  were 
driven  at  3,600  r.p.m.  by  small,  direct-connected  steam 
turbines,  like  those  used  for  driving  electric  generators 
for  the  headlight.  The  turbine,  blower,  and  base  plate 
occupy  a  space  approximately  16  by  19  by  16  inches  high. 


Steam  valves  for  the  turbine  were  placed  above  the  boiler 
in  the  cab  with  wheels  arranged  for  convenient  operation 
by  the  fireman. 

Exact  measurements  of  the  volume  of  air  delivered  by 
the  blowers  were  not  made,  but  it  was  estimated  to  be 
more  than  500  cubic  feet  each  per  minute,  or  enough  to 
replace  the  cab  atmosphere  at  least  twice  a  minute. 

Description  of  Tunnals 

Tests  were  conducted  in  19  tunnels  between  Charlottes- 
ville, Va.,  and  Minton,  W.  Va.,  a  distance  of  175.6  miles. 

This  includes  two  districts,  each  of  which  constitutes  a 
"run"  for  locomotive  and  crew.  In  the  Mountain  district, 
from  Charlottesville  to  Clifton  Forge,  Va.,  a  distance  of 
96.3  miles,  are  eight  tunnels,  all  single  track.  In  the  Al- 
legheny district,  between  Clifton  Forge,  Va.,  and  Hinton, 
W.  Ya.,  a  distance  of  79.3  miles,  are  eleven  tunnels,  three 
of  single  track  and  eight  of  double  track. 

The  eight  tunnels  in  the  mountain  district  varied  from 
100  ft.  to  4,263  ft.  in  length  and  with  one  exception  the 
grades  ranged  from  687  ft.  to  78  ft.  to  the  mile ;  the  one 
exception  being  a  tunnel  355  ft.  long  that  was  level.  All 
of  the  grades  were  ascending  upward,  to  the  west,  with 
two  exceptions,  and  these  were  389.5  ft.  and  1,335  ft. 
long  respectively.  The  smallest  tunnel  had  a  height  of  15 
ft.  9  in.  above  the  top  of  the  rail  and  a  width  of  13  ft. 
This  was  864  ft.  long  on  an  ascending  grade  westward 
ranging  from  70  ft.  to  75  ft.  per  mile.  Even  the  longest 
tunnel  was  only  18  ft.  high  and  13  ft.  6  in  wide. 

In  the  Allegheny  district  the  tunnels  are  longer  but  the 
gradients  are  easier.  The  longest  is  6,478.7  ft.  long,  but 
this  tunnel  is  fitted  with  the  Churchill  ventilating  system 
blowing  from  east  to  west.  This  has  an  ascending  grade 
to  the  west.  Another  tunnel  667.5  ft.  long  having  an 
ascending  grade  to  the  east  is  also  fitted  with  this  system 
of  ventilation.  There  are  two  tunnels  of  more  than  4,000 
ft.  in  length,  one  with  an  up  grade  to  the  west  and' an- 
other with  one  to  the  east.  The  grades  of  the  unventi- 
lated  tunnels  run  from  20  ft.  to  60  ft.  to  the  mile;  their 
heights  vary  from  16  ft.  to  25  ft.  8  in.  above  the  rail  with 
widths  of  from  14  ft.  6  in.  for  the  single  track  to  27  ft. 
for  the  double  track. 

The  Blue  Ridge  tunnel  in  the  Mountain  District,  4,263 
ft.  long,  with  a  grade  westward  of  68.7  ft.  per  mile  (1.3 
per  cent)  is  worst  for  westward  trainmen;  while  the  Mill- 
bo  ro  tunnel,  1,335  ft.  long,  with  a  grade  eastward  of  74 
ft.  per  mile  (1.4  per  cent)  is  worst  for  eastbound  train- 
men. The  double-tracked  tunnels  of  the  Allegheny  Dis- 
trict have  much  greater  clearance  than  single-tracked  tun- 
nels, and  are  more  comfortable  as  a  rule.  Of  the  tunnels 
on  the  Allegheny  district  the  worst  eastbound  is  Second 
Creek  tunnel  and  westbound  is  Big  Bend  tunnel ;  both  are 
single  track  tunnels.  Big  Bend  tunnel  is  6,478  feet  long 
with  grade  from  both  ends  to  a  point  1,500  ft.  from  the 
eastern  portal.  It  is  provided  with  a  ventilating  fan  for 
blowing  eastbound  trains  but  not  for  westbound  trains ;  de- 
spite a  slight  descending  grade  westbound  it  is  necessary 
to  work  steam  so  that  Big  Bend  tunnel  westbound  is  the 
worst  in  the  district.  Lewis  tunnel,  although  it  is  4,019 
ft.  long  and  single  tracked  on  a  grade  westbound  of  60  ft. 
per  mile  (1.1  per  cent),  is  not  uncomfortable  since  it  was 
provided  with  a  large  ventilating  fan  for  blowing  west- 
bound trains;  trains  drift  through  it  eastbound.  Alle- 
gheny tunnel  on  the  west  side  of  Allegheny  Mountain  is 
long,  nearly  a  mile,  but  it  is  double-tracked  and  gives 
little  trouble  from  heat  and  gas. 

Investigations  were  conducted  with  five  trains  taken  at 
random,  having  a  tonnage  ranging  from  560  to  3,623 
tons. 

Four   of   the   tests    were   on   locomotive    No.    840,   on 
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which  were  the  ventilating  blowers,  as  described.  At  the 
time  of  trip  No.  4  from  Charlottesville  to  Clifton  Forge, 
this  engine  went  without  load,  so  that  this  test  was  made 
nil  locomotive  No.  780,  which  followed  with  the  next 
train. 

Both  locomotives  were  of  the  Mallet  type.  No.  840 
alone  weighs  437,000  pounds,  and  with  the  tender, 
614,000  pounds.  Its  length  is  63  ft.  10' _>  in.,  and  89  ft. 
4'4  in.  overall  with  tender;  and  height  15  ft.  %  in.  from 
rail  to  top  of  stack.  The  tractive  force  as  a  simple  engine 
is  ''4.000  pounds,  and  as  compound  engine,  74,200  pounds. 
No.  840  is  equipped  with  Duplex  mechanical  stokers.  No. 
780  is  similar  to  No.  840  but  weighs  4,000  more  and  has 
Street  stokers. 

On  trip  No.  1  from  Hinton,  W.  Va.,  to  Clifton  Forge, 
Va.,  the  heaviest  train   was   hauled — 3.623  gross  tons — 


resistance  being  one  inch  of  water  at  an  air-flow  of  3  cu. 
ft.  per  minute  (4  inches  is  considered  a  tolerable  maxi- 
mum in  gas  masks).  Difficulty  has  been  found  in  breath- 
ing through  gas  respirators  of  higher  resistance  when  in 
hoi  atmospheres  in  tunnels  of  the  Union  Pacific  Railroad, 
but  no  difficulty  was  experienced  in  breathing  through  the 
respirators  with  one  inch  resistance. 

Temperatures  in  the  Cabs 

Especial  attention  was  devoted  to  the  determination  of 
temperatures  at  different  positions  in  the  cab.  Mercury 
or  alcohol  thermometers  were  used.  The  positions,  speci- 
fic d  exactly  at  the  bottom  of  Tables  3  and  4,  were  taken 
tn  represent  the  temperatures  as  follows: 

Position  1. — Air  in  the  discharge  pipe  from  the  blower 
t  n  engineman's  side.     2. — Beside  engineman,  inner  side. 
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which  is  near  the  limit  for  the  locomotive  on  the  steeper 
grades.  Two  trips  had  maximum  loads  of  3,370  tons, 
and  the  other  two  trips  carried  1,184  and  560  tons. 

The  gas  analysis  do  not  indicate  excessive  amounts  of 
carbon  monoxide  which  is  the  poisonous  constituent  of 
flue  gases  produced  by  incomplete  combustion  of  carbon. 
The  highest  found  was  0.16  per  cent  in  the  Millboro  Tun- 
nel during  trip  No.  3.  This  might  be  dangerous  in  hah* 
an  hour  should  a  train  be  delayed  in  the  tunnel  or  happen 
to  stall,  but  would  have  no  noticeable  effect  during  the 
two  minutes  duration  of  the  usual  passage.  Another 
sample  of  the  cab  air  was  taken  dring  the  trip  through 
the  Millboro  tunnel,  but  the  glass  container  was  broken  in 
shipment  to  the  laboratory.  Four  gas  samples  taken  in 
the  Lewis  tunnel  during  trip  No.  5  gave  0.11,  0.08,  0.00, 
and  0.10  per  cent  carbon  monoxide,  an  average  of  0.07 
per  cent.  Samples  from  four  other  tunnels  gave  0.07  and 
0.02  per  cent,  which  is  not  important.  It  appears  from 
the  analysis  that  the  gas  hazard  might  become  consider- 
able in  these  tunnels  only  in  case  a  train  is  delayed  or 
stalled. 

As  a  rule,  the  difficulty  in  breathing  varies  with  the 
smoke,  but  this  may  not  always  follow  when  smoke  is 
light  and  much  irritating  sulphur  dioxide  gas  is  evolved 
with  the  flue  gas.  Commercially  manufactured  pocket 
size  respirators  fur  smoke  and  gas  were  used  when  ex- 
cessive irritation  and  difficult  breathing  were  encountered. 
The  worst  condition  was  in  the  Millboro  tunnel  during 
trip  No.  3,  but  the  respirators  entirely  eliminated  the  irri- 
tation and  difficulty  in  breathing.  These  respirators  were 
of  a  type  having  low  resistance  to  the  passage  of  air,  the 


3  — Above  roof  of  cab.  Thermometer  was  attached  hori- 
zontally to  an  I  shaped  stick,  weighted  on  the  bottom, 
which  hung  on  a  catch  at  the  rear  edge  of  the  roof ;  the 
horizontal  stem  was  directed  forward.  It  was  taken  down 
to  read  the  temperature.  4. — Under  middle  of  roof  near 
backboard.  5. — Beside  fireman,  inner  side.  6. — Beside 
fireman,  next  to  window,  nearly  over  blower  pipe.  7. — 
Air  in  the  discharge  pipe  from  the  blower,  fireman's  side. 
8. — Near  boiler,  man  high  (say  6  feet)  left  of  center. 
9. — Outer  surface  of  boiler  lagging.  This  was  deter- 
mined by  hanging  a  thermometer  against  the  boiler  and 
loosely  covering  the  bulb  with  suspended  waste.  Tem- 
peratures  were  not  read  while  in  the  tunnels.  Outside  of 
tunnels  the  temperatures  varied  from  170  to  193°  F., 
usually  dropping  with  the  steam  pressure. 

With  this  system  of  fans,  as  installed  on  engine  No. 
840,  the  temperatures  were  not  excessive  at  the  locations 
(if  the  men.  The  average  at  position  No.  5  was  103°  F., 
while  at  No.  6  it  was  only  94,  this  with  a  temperature  in 
the  blower  pipes  of  about  76°.  The  highest  temperatures 
were  just  beneath  the  roof  in  position  No.  4,  where  it  rose 
to  142°,  and  it  is  interesting  to  note  that  at  this  point  it 
was  hotter  with  the  blowers  in  operation  than  when  they 
were  standing. 

Wet  and  dry  bulb  temperatures  to  indicate  the  humid- 
ity were  determined  by  a  man  facing  the  boiler  and  stand- 
ing on  the  apron  between  the  locomotive  and  tender,  or 
in  the  center  of  cab  and  swinging  a  Bureau  of  Mines 
sling  psychrometer.  The  highest  temperature  noted  on 
the  wet-bulb  thermometer  towards  the  end  of  the  passage 
through  the  tunnels  is  recorded,  but  since  5  to  6  minutes 
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are  needed  for  exact  indications  by  wet-bulb  thermometers 
even  in  a  non  varying  atmosphere,  and  the  time  was  fre- 
quently shorter,  the  wel  bulb  temperatures  recorded  are 
usually  low.  The  dry-bull)  thermometers  were  read  fol- 
lowing t h«.>  wet  bulb.  Dry-bulb  temperatures  were  no1  re- 
corded in  some  instances,  when  difficulty  in  reading  the 
wet  bulb  thermometer  consumed  time  after  leaving  the 
tunnels,  during  which  the  dry  hull)  changed. 

Temperatures  at  positions  1  to  8  were  observed  soon 
after  entering  the  tunnels  allowing  sunn-  time  for  ther- 
mometers to  change.  They  were  usually  taken  in  serial 
order,  sometimes  reversing  the  order  and  sometimes  omit- 
ting some  positions.  Records  were  made  as  rapidly  as 
possible,  and  the  round  was  repeated  whenever  time  in 
the  tunnel  allowed.     The  temperatures  indicated  can  he 


All  temperatures  determined  at  each  cab  position 
grouped  together,  each  observation  being  placed  accord 
ing  to  the  serial  order  of  the  round  of  observations,  so 
that  those  made  at  one  time  occupy  corresponding  points 
on  the  graph.  The  figures  show  the  wide  differences  at 
different  times  in  any  one  position;  however,  they  all 
show  a  general  increase  in  the  temperatures  in  the  cab 

with  the  height  above  the  floor.  (  ontrary  to  expectation, 
no  important  differences  in  temperatures  appear  whether 
in  tunnels,  running  outside  of  tunnels,  or  standing  still. 
I  he  highesl  average  is  142  degrees  at  position  4,  just 
under  the  cab  roof,  representing  the  temperature  while  in 
tunnels,  with  blowers  operating.  Temperatures  at  the 
positions  near  the  engineman  and  fireman  average  about 

100°    l'\.   whether  in  or  OUt  of  tunnels.      Since  the   physio- 
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considered  only  approximations  because  of  the  lag  of  ther- 
mometers. Higher  temperatures  are  usually  indicated  on 
each  succeeding  round.  Vision  was  difficult  because  of 
the  darkness,  smoke,  and  sometimes  considerable  eye  irri- 
tation. A  flash-light  was  used,  but  it  was  frequently  im- 
possible to  read  the  temperatures.  For  instance :  In  the 
Millboro  tunnel  on  trip  No.  3,  after  the  first  three  obser- 
vations no  temperatures  could  be  read,  although  repeated 
attempts  were  made. 

The  diagrams  show  graphically  all  the  temperatures  at 
each  position  in  the  cab  for  trips  westward  and  eastward, 
respectively. 


logical  effects  are  not  represented  by  the  temperature 
alone,  the  decrease  in  comfort  while  in  the  tunnels  must 
be  due  to  the  greatly  increased  humidity  together  with  air 
movement ;  it  has  been  determined  that  when  tempera- 
tures of  humid  air  exceed  body  temperature,  any  air 
motion  increases  the  discomfort.  It  is  unfortunate  that 
more  determination  of  wet-bulb  temperatures  were  not 
secured.  However,  a  few  records  show  that  sometimes 
the  humidity  is  high  enough  to  cause  much  discomfort. 

Since  the  stack  gases  which  enter  the  cab  do  not  increase 
the  temperatures  to  a  noticeable  extent,  it  would  seem 
feasible  to  reduce  the  temperatures  by  increasing  the  boiler 
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lagging.  The  smoke  deflector,  which  causes  the  exhausts 
to  stream  backward  over  the  cab  without  mixing  with  the 
tunnel  air  has  been  employed  on  a  number  of  roads  and 
has  been  found  especially  good. 

Summary  and  Conclusions 

The  temperatures  in  the  cab  were  found  to  increase  with 
the  height  above  the  floor,  the  highest  temperature  of  158° 
F.  being  observed  just  under  the  middle  of  the  roof  of  the 
cab. 

Blowers  were  tried,  these  taking  air  from  a  point  about 
two  feet  above  the  center  of  the  track  and  introducing  it 
through  pipes,  in  streams  directed  upon  the  positions  of  the 
engine  crew.  The  direct  streams  added  some  to  their  com- 
fort, but  the  turbulence  of  the  air  in  the  cab  was  greatly 
increased  so  that  the  air  impinged  upon  the  boiler  surface 
and  became  heated,  with  the  result  that  outside  of  the 
direct  streams  no  increase  in  comfort  was  felt,  and  some- 
times the  discomfort  increased. 


The  temperatures  of  the  mixture  of  exhaust  gases  and 
tunnel  air  above  the  roof  of  the  cab  were  found  much 
below  those  in  the  cab.  High  temperatures  of  exhaust 
gases  entering  the  cab  had  previously  been  suspected  of 
being  the  cause  of  the  excessive  heat  felt,  but  this  can 
not  be  true  in  the  tunnels  investigated.  Rather  the  in- 
creased humidity  of  the  cab  air,  while  in  the  tunnels,  due 
to  the  entrance  of  exhaust  steam  with  the  stack  gases, 
seems  to  cause  the  discomfort. 

Discomfort  through  heat  may  be  lessened  by  increasing 
the  lagging  on  the  parts  of  the  boiler  exposed  in  the  cab, 
and  by  means  of  the  smoke  deflector  as  used  by  the  Union 
Pacific  Railroad,  which  causes  exhaust  gases  to  stream 
backward  over  and  away  from  the  cab. 
•  The  tests  described  were  undertaken  through  the  ar- 
rangement of  J.  J.  Ewing,  engineer  of  tests  for  the  C.  & 
O.  R.  R.,  to  whom  the  writers  are  greatly  indebted. — 
Reports  of  Investigation,  Department  of  the  Interior, 
Bureau  of  Alines. 


Abstract  of  Report  of  Interstate  Commerce  Commission 

on  Power  Brake   Hearings 


In  our  annual  reports  attention  has  been  repeatedly 
called  to  the  difficulties  experienced  in  securing  compli- 
ance with  the  requirements  of  law  respecting  the  control 
of  freight  trains  on  grades  by  means  of  power  brakes  and 
the  reports  of  our  inspectors  have  indicated  a  lack  of  im- 
provement in  power-brake  conditions  commensurate  with 
the  requirements  of  safe  and  efficient  operation. 

It  has  been  represented  to  us  by  certain  carriers  that 
freight  trains  can  not  be  controlled  with  a  proper  degree 
of  safety  by  means  of  power  brakes  alone  upon  grades  on 
their  lines,  and  that  the  use  of  hand  brakes  is  necessary 
on  such  grades  as  an  additional  factor  of  safety.  On  the 
other  hand,  statements  made  to  us  by  our  own  experts, 
as  well  as  by  qualified  representatives  of  certain  other 
carriers,  express  a  contrary  view. 

The  situation  on  the  whole  demanded  a  broad  general 
inquiry  by  us  into  the  subject  of  the  use  and  operation  of 
power  brakes,  and,  we  accordingly  entered  our  order  for 
this  proceeding. 

Practically  all  of  the  air-brake  equipment  in  use  was 
manufactured  by  the  Westinghouse  Air  Brake  Company 
and  the  New  York  Air  Brake  Company. 

The  devices  around  which  most  of  the  evidence  centered 
in  this  investigation  are,  on  the  one  hand,  the  triple  valves 
of  the  Westinghouse  Air  Brake  Company  and  the  New 
York  Air  Brake  Company,  particularly  those  used  in 
freight  service,  and,  on  the  other  hand,  the  triple  valves 
of  the  Automatic  Straight  Air  Brake  Company. 

There  is  a  fundamental  difference  in  principle  of  opera- 
tion between  the  Automatic  Straight  Air  Brake  Com- 
pany's triple  valve  and  the  triple  valves  of  the  Westing- 
house and  New  York  Air  Brake  Companies.  The  means 
of  operation,  however,  are  the  same  with  all  of  these  triple 
valves ;  that  is,  reduction  of  brake-pipe  pressure  causes  an 
application  of  the  brakes  and  increase  of  brake-pipe  pres- 
sure releases  the  brakes. 

The  Westinghouse  and  New  York  triple  valves  when 
moved  to  application  position  by  a  reduction  of  brake- 
pipe  pressure  admit  compressed  air,  which  is  stored  in  the 
auxiliary  reservoir  on  the  car,  to  the  brake  cylinder. 
When  pressures  in  auxiliary  reservoir  and  brake  pipe 
equalize,  the  triple  valve  automatically  moves  to  lap  posi- 
tion and  prevents  further  flow  of  air  to  brake  cylinder, 


irrespective  of  the  amount  of  pressure  which  may  have 
been  built  up  in  the  brake  cylinder.  A  reduction  of  brake- 
pipe  pressure  or  a  number  of  successive  reductions  may 
be  made  until  the  pressures  have  equalized  in  auxiliary 
reservoir  and  brake  cylinder;  this  is  the  maximum  effect 
which  can  be  obtained  from  a  single  service  application 
of  the  brakes  and  constitutes  a  full-service  application. 
When  this  condition  has  been  reached  it  is  necessary,  in 
order  to  provide  further  braking  power,  first,  to  recharge 
the  auxiliary  reservoir,  which  requires  the  triple  valve  to  be 
moved  to  release  position,  and,  second,  to  make  another 
application  in  the  same  manner. 

The  Automatic  Straight  Air  Brake  Company's  triple 
valve  when  moved  to  application  position  by  a  reduction 
of  brake-pipe  pressure  admits  compressed  air  to  the  brake 
cylinder  from  the  brake  pipe  and  a  brake-pipe  reservoir. 
This  triple  valve  moves  to  lap  position  to  cut  off  the  sup- 
ply of  air  to  brake  cylinder  when  pressure  in  a  predeter- 
mined ratio  to  the  brake-pipe  reduction  has  been  built  up 
in  brake  cylinder,  irrespective  of  the  volume  required. 
When  brake-cylinder  pressure  is  reduced  by  leakage,  the 
triple  valve  automatically  returns  to  application  position 
and  compressed  air  again  flows  from  brake  pipe  and 
brake-pipe  reservoir  to  brake  cylinder  until  brake-cylin- 
der pressure  is  restored.  With  this  triple  valve  the  com- 
pressed air  stored  in  the  auxiliary  reservoir  is  not  used  in 
making  a  service  application  except  to  serve  as  a  constant 
pressure  chamber  at  brake-pipe  pressure  for  the  purpose 
of  governing  the  amount  of  brake-cylinder  pressure  which 
is  obtained  in  each  service  brake  application.  This  auxili- 
ary reservoir  pressure  which  is  left  undisturbed  in  service 
brake  applications  is  utilized  for  two  purposes,  ( 1 )  in 
emergency  applications  it  is  admitted  to  brake  cylinder 
for  the  purpose  of  obtaining  higher  brake-cylinder  pres- 
sure than  is  obtained  in  service;  (2)  when  releasing  the 
brakes  it  is  released  to  brake  pipe  for  the  purpose  of  caus- 
ing a  relatively  rapid  build-up  of  brake-pipe  pressure  and 
consequently  a  quick  release  of  the  brakes.  This  triple 
valve  also  provides  for  a  so-called  graduated  release  of 
brake-cylinder  pressure,  at  a  rate  in  proportion  to  the 
restoration  of  brake-pipe  pressure. 

Briefly,  the  Westinghouse  and  New  York  triple  valves 
provide   for  the  expansion  of  a   fixed  amount   of  com- 
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pressed  air  into  the  variable  volume  of  brake  cylinder:  the 
Automatic  Straight  Air  Brake  Company's  triple  valve 
provides  for  brake  cylinder  pressures  of  a  fixed  ratio  to 
brake-pipe  reduction,  regardless  of  brake-cylinder  volume. 

It  was  the  general  view  of  the  carriers  that  the  present 
standard  triple  valves  as  used  on  freight  trains  meet  the 
requirements  of  service  adequately  and  efficiently  when 
maintained  in  condition  to  function  as  they  are  designed 
to  Function. 

Emergency  applications  on  long  freight  trains  at  very 
low  speed  are  considered  objectionable  because  of  the 
damage  which  frequently  results.  The  carriers  considered 
the  attainment  of  emergency  braking  pressure  after  a  sub- 
stantial or  full-service  brake  application  unnecessary  for 
long  freight  trains  for  the  reason  that  the  maximum  speed 
of  such  trains  is  relatively  low. 

Emergency  applications  following  shortly  after  release 
of  service  applications  were  also  considered  unnecessary. 

It  was  stated  the  present  standard  brake  equipment 
could  be  changed  so  as  to  provide  for  the  attainment  of 
emergency  brake-cylinder  pressure  following  a  full  serv- 
ice, application  and  also  following  release  after  full  ser- 
vice, if  that  were  considered  desirable. 

The  carriers  contended  that  it  is  not  advisable  to  com- 
pensate for  varying  piston  travel,  because  that  travel 
should  be  maintained  within  the  prescribed  limits. 

The  Chicago,  Rock  Island  &  Pacific  stated  that  operat- 
ing conditions  on  its  road  with  respect  to  brake  equipment 
on  freight  trains  are  not  entirely  satisfactory.  The  maxi- 
mum grades  over  which  heavy-tonnage  trains  are  op- 
erated are  not  in  excess  of  1.25  per  cent,  and  therefore  its 
operating  men  are  not  confronted  with  the  difficulties  of 
mountain  grade  operation ;  but  while  they  endeavor  to 
maintain  brake  equipment  in  normal  condition,  they  are 
not  able  to  obtain  uniform  braking  with  equipment  now 
in  use. 

Troubles  are  frequently  experienced  on  practically  all 
roads  in  the  operation  of  the  present  freight  brakes,  re- 
sulting from  undesired  emergency  applications,  brakes 
sticking  and  other  causes. 

The  consensus  of  opinion  of  air  brake  officials  who  tes- 
tified was  that  the  present  freight  equipment  with  K- 
triple  valves  is  adequate  and  in  accordance  with  the  re- 
requirements  of  safety  when  properly  maintained.  Sev- 
eral of  these  witnesses  thought  ability  to  obtain  emer- 
gency following  a  service  application  would  be  a  desirable 
feature,  also  that  uniform  brake  cylinder  pressure  regard- 
less of  piston  travel  would  be  desirable. 

Representatives  of  train  service  employees  contended 
that  greater  reliability  and  flexibility  in  the  operation  of 
power  brakes  should  be  provided ;  that  brake  equipment 
should  be  maintained  in  better  operating  condition ;  that 
the  use  of  hand  brakes  on  grades  should  not  be  required 
or  permitted ;  that  undesired  emergency  applications 
should  be  eliminated ;  and  that  an  emergency  application 
should  be  available  after  a  service  application  has  been 
made  and  after  release. 

It  was  brought  out  in  the  testimony  of  enginemen  and 
conductors  that  it  is  common  practice  to  control  the  speed 
of  long  trains  in  level  territory  by  use  of  the  engine 
brakes  alone  and  to  use  the  automatic  brake  only  to  make 
a  stop ;  that  the  use  of  the  automatic  brake  to  control  the 
speed  of  long  trains  as  experienced  by  these  men  would 
result  in  heavy  slack  action  and  shock,  endangering  em- 
ployees on  the  rear  end  of  the  train,  and  that  it  is  not  con- 
sidered safe  to  attempt  to  release  the  automatic  brake  on  a 
long  train  running  at  low  speed.  They  stated  further  that 
emergency  is  not  used  except  when  absolutely  necessary, 
on  account  of  the  possibility  of  injuring  employees,  dam- 
aging equipment  and  lading,  and  buckling  trains,  and  that 
undesired   emergency   applications   occur  with   such   fre- 


icy  as  to  form  a  material  factor  affecting  the  safety 
of  freight-train  operation;  in  many  cases  these  undesired 
emergency  operations  are  attributed  to  lack  of  proper 
maintenance  of  brake  equipment,  but  such  operations  also 
result  from  improper  brake-valve  manipulation.  On  one 
road  it  is  the  practice  of  enginemen  when  in  level  terri- 
tory to  operate  with  less  than  standard  brake-pipe  pres- 
sure so  as  to  avoid  undesired  emergency  applications. 
Enginemen  testified  that  they  commonly  experience  a  feel- 
ing of  apprehension  or  uneasiness  when  starting  down  a 
heavy  grade  until  one  or  more  application  of  the  brakes 
have  been  made  and  they  know  definitely  that  the  brakes 
are  controlling  the  train.  A  number  of  enginemen  testi- 
fied that  the  present  brakes  when  properly  maintained  are 
adequate  to  enable  them  successfully  to  control  trains, 
but  writh  poorly  maintained  equipment  troubles  increase, 
due  to  failure  of  brakes  to  apply  or  release  as  intended, 
undesired  emergency  applications,  and  difficulty  in  con- 
trolling trains  on  grades. 

As  for  the  Automatic  Straight  Air  Brakes  there  are 
100  cars  equipped  with  them  on  the  Norfolk  &  Western 
Railway,  that  have  been  run  in  association  with  the 
Westinghouse  brakes  and  no  trouble  has  been  experienced 
in  operating  the  two  types  of  brakes  in  the  same  train.  A 
demonstration  and  test  of  these  brakes  was  made  in  1921 
and  the  train  was  successfully  controlled  and  was  operated 
without  unusual  slack  action.  A  demonstration  of  a  train 
of  34  cars  equipped  with  these  brakes  was  made  on  the 
Denver  &  Salt  Lake  Railroad  in  1921,  in  which  the  train 
was  successfully  controlled  on  a  descending  grade  of  4 
per  cent  for  12.5  miles  and  2  per  cent  for  about  44  miles. 

The  Automatic  Straight  Air  Brake  Company  appeared 
and  presented  evidence  to  show  that  the  present  power 
brake  devices  had  certain  defects  and  also  evidence  that 
set  forth  the  development  and  service  uses  of  the  A.  S.  A. 
brake  devices,  and  contended  that  a  more  general  use  of 
these  devices  would  afford  freedom  from  a  number  of  the 
troubles  now  commonly  encountered. 

Other  parties  contended  that  the  A.  S.  A.  brake  de- 
vices were  still  in  an  experimental  stage,  that  the  service 
tests  to  which  they  had  been  subjected  had  not  been  suf- 
ficiently extensive  to  warrant  final  conclusions. 

After  the  hearing  in  this  proceeding  had  been  com- 
pleted, in  order  to  determine  certain  questions  concern- 
ing which  sharply  conflicting  evidence  had  been  intro- 
duced, we  reopened  this  proceeding  for  the  purpose  of  a 
test  by  us  of  the  brakes  of  the  Automatic  Straight  Air 
Brake  Company  upon  the  Norfolk  &  Western  Railway. 

A  proposed  schedule  of  tests  was  submitted  by  the 
American  Railway  Association  Committee  and  by  the 
Westinghouse  Air  Brake  Co.  After  a  consideration  of 
these  recommendations  a  schedule  was  adopted. 

The  purpose  of  these  tests  was  to  determine  and 
demonstrate  the  following  specific  questions : 

A.  Control  of  loaded  train  by  means  of  automatic 
straight  air-brake  equipment. 

B.  Control  of  empty  train  by  means  of  automatic 
straight  air  and  Westinghouse  brake  equipment  mixed. 

C.  Control  of  empty  train  by  means  of  automatic 
straight  air-brake  equipment. 

D.  Effect  upon  operation  of  automatic  straight  air 
triple  valves  of  long  and  short  piston  travel  in  different 
parts  of  same  train. 

E.  Minimum  brake  application  that  can  be  made  with 
automatic  straight  air-brake  equipment  with  long  piston 
travel. 

F.  Minimum  brake  application  that  can  be  made  with 
automatic  straight  air-brake  equipment  with  short  piston 
travel. 

G.  Minimum  brake  application  that  can  be  made  with 
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automatic  straight  air-brake  equipment  with  standard  pis- 
ton travel. 

H.  Effect  of  brake-cylinder  leakage  upon  operation  of 
automatic  straight  air-brake  equipment. 

I.  Control  of  loaded  train  by  means  of  automatic 
straight  air  and  Westinghouse  brake  equipment  mixed. 

Different  series  of  tests  were  conducted  to  demonstrate 
each  of  these  questions. 

In  the  report  of  the  director  of  the  Bureau  of  Safety 
covering  these  tests  the  conclusions  which  were  reached 
are  as  follows : 

1.  The  A.  S.  A.  brakes  as  installed,  maintained,  and 
tested  on  the  Norfolk  &  Western  Railway  are  adequate 
for  safely  controlling  both  loaded  and  empty  trains  on 
that  road. 

2.  When  used  in  trains  partly  equipped  with  West- 
inghouse brakes,  the  A.  S.  A.  brakes  operated  sufficiently 
in  harmony  with  the  Westinghouse  brakes  to  effect  the 
proper  control  of  both  loaded  and  empty  trains. 

3.  When  operated  in  graduated  release,  the  A.  S.  A. 
brake  provides  an  efficient  means  of  controlling  trains  on 
grades. 

4.  With  A.  S.  A.  brakes  absolute  uniformity  of  brake- 
cylinder  pressures  was  not  obtained,  but  variation  in 
brake-cylinder  pressures  was  not  excessive. 

5.  With  A.  S.  A.  brakes  piston  travel  in  a  measure 
affects  brake-pipe  reductions  and  brake-cylinder  pressures, 
but  not  sufficiently  when  maintained  between  operative 
limits  to  be  a  factor  of  importance. 

6.  When  A.  S.  A.  brakes  have  been  applied  by  a  light 
service  reduction  and  brake-pipe  pressure  is  further  re- 
duced by  leakage  and  the  operation  of  the  A.  S.  A.  triple 
valves,  brake-cylinder  pressures  continue  to  increase  un- 
til full-service  brake-cylinder  pressures  are  obtained,  the 
time  required  being  determined  by  the  rate  of  brake- 
pipe  pressure  reduction. 

7.  With  A.  S.  A.  brakes  emergency  brake-cylinder 
pressures  were  obtained  as  desired  in  emergency  tests  in- 
cluding emergency  application  following  service  reduc- 
tions and  an  emergency  application  following  service 
and  release ;  the  availability  of  the  emergency  operation  of 
the  A.  S.  A.  brakes  immediately  following  a  service  ap- 
plication, or  immediately  following  a  service  application 
and  release  of  the  brakes,  is  desirable  as  a  means  of  in- 
creasing the  safety  of  freight-train  operation. 

8.  Abnormally  high  brake-cylinder  leakage  was 
created  in  standing  tests  to  determine  the  ultimate  limit 
within  which  it  is  possible  to  release  the  A.  S.  A.  brakes. 
High  brake-cylinder  leakage  results  in  relatively  long 
periods  of  time  being  required  to  effect  a  release  of 
A.  S.  A.  brakes  when  in  graduated-release  position.  On 
a  standing  75-car  train  brake-cylinder  leakage  of  approx- 
imately 17  pounds  per  minute  on  each  car  did  not  prevent 
the  release  of  brakes  after  service  reductions  of  8  pounds 
and  20  pounds;  brake-cylinder  leakage  on  two  cars  near 
the  rear  of  the  train  equivalent  to  the  amount  of  air  which 
could  be  supplied  by  the  triple  valves  did  not  prevent 
release  of  the  train  brakes  after  service  reduction  of  X 
pounds  and  20  pounds;  brake-cylinder  leakage  on  three 
cars  near  the  rear  end  of  the  train  equivalent  to  the 
amount  of  air  which  could  be  supplied  by  the  triple  valves 
i  d  prevent  the  release  of  the  brakes  on  the  rear  end  of 
a  75-car  train  after  a  20-pound  service  reduction  when  all 
triple  valves  were  in  graduated-release  position. 

The  report  of  the  American  Railway  Association  ob- 
servers differs  materially  from  the  report  of  the  director 
of  the  Bureau  of  Safety,  and  in  order  to  formulate  a  de- 
cision in  this  case  it  is  necessary  to  compose  or  to  account 
for  these  differem 


The  record  clearly  shows  that  the  purposes  of  these 
tests  were  to  determine  whether  or  not  the  A.  S.  A.  brake 
as  installed  on  the  Norfolk  &  Western  Railway  was  safe 
and  adequate  for  the  control  of  trains  and  to  establish 
definitely  whether  and  to  what  extent  certain  desirable 
functions  claimed  for  this  brake  were  accomplished  in 
service. 

The  report  of  the  A.  R.  A.  observers  and  the  record 
in  this  proceeding  indicate  that  the  A.  R.  A.  observers 
devoted  their  attention  largely,  if  not  wholly,  to  noting 
irregularities  in  the  operation  of  the  A.  S.  A.  brake  de- 
vices and  based  their  conclusions  largely  upon  a  com- 
parison of  the  results  obtained  under  the  prepared  condi- 
tions created  for  test  purposes,  with  the  results  that  may 
be  expected  from  the  operation  of  standard  brake  equip- 
ment under  normal  conditions. 

The  Bureau  of  Safety  report  is  based  upon  records 
automatically  made  by  recording  gauges  and  devices  of 
the  character  recommended  in  the  proposed  schedule  of 
tests  submitted  by  the  A.  R.  A.  committee.  On  the  other 
hand,  the  records  upon  which  the  A.  R.  A.  report  is  based 
consist  principally  of  notes,  admittedly  incomplete  and 
fragmentary,  made  by  the  A.  R.  A.  observers  from  their 
readings  of  dial  gauges,  which  the  record  shows  were 
often  made  under  conditions  rendering  accuracy  impos- 
sible. 

The  graduated  release  feature  of  the  A.  S.  A.  brake 
forms  the  basis  of  some  of  the  principal  claims  made  for 
this  device.     The  Bureau  of  Safety  report  states: 

3.  When  operated  in  graduated  release,  the  A.  S.  A. 
brake  provides  an  efficient  means  of  controlling  trains  on 
grades  and  permits  of  relatively  uniform  rates  of  speed 
being  maintained. 

The  A.  R.  A.  report  makes  no  specific  mention  of  the 
operation  of  this  brake  in  graduated  release,  but  at  the 
hearing  representatives  of  the  American  Railway  Associa- 
tion and  the  Norfolk  &  Western  Railway  testified  that  the 
A.  S.  A.  loaded  train  was  safely  controlled  on  these  grades 
and  the  functions  of  graduated  release  were  successfully 
acci  unplished. 

The  A.  R.  A.  report  states  that  on  the  50-car  A.  S.  A. 
train  trouble  was  experienced  due  to  brakes  failing  to 
apply,  failing  to  release,  and  to  undesired  releases.  The 
Bureau  of  Safety  report  and  the  record  in  this  proceeding- 
show  that  this  trouble  was  not  sufficient  to  interfere  with 
the  proper  operation  of  the  train  except  in  the  instance 
cited  in  the  A.  R.  A.  report  when  brakes  were  sticking  as 
the  train  started  to  leave  the  siding  at  Suffolk.  At  the 
hearing  the  fact  was  brought  out  that  while  on  siding  at 
Suffolk  the  stoker  had  filled  the  fire  box  with  green  coal, 
resulting  in  steam  pressure  not  being  maintained,  which, 
in  turn,  caused  brake-pipe  pressure  to  reduce  and  the 
brakes  to  apply.  The  operation  referred  to  therefore 
clearly  was  not  due  to  any  fault  or  defect  of  the  brake 
apparatus  or  system. 

Four  emergency  brake  applications  were  made  on  the 
50-car  A.  S.  A.  loaded  train.  The  record  shows  that  in 
all  of  these  tests  the  train  was  stopped  without  damage 
and  practically  without  shock.  The  time  of  serial  opera- 
tion of  the  brakes  and  the  distances  in  which  the  train 
was  stopped  were  longer  than  is  considered  desirable. 

\s  a  result  of  tests  made  with  the  50-car  A.  S.  A.  train, 
the  Bureau  of  Safety  reports : 

The  A.  S.  A.  brakes  as  installed,  maintained,  and  tested 
on  the  Norfolk  &  Western  Railway  are  adequate  for 
safely  controlling  *  *  *  loaded  *  *  *  trains  on 
that  road. 

The  record  in  this  case  substantiates  that  conclusion. 

fn  respect  to  test  made  with  the  loaded  train  having 
equal  numbers  of  cars  equipped  with  Westinghouse  and 
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A.  S.  A.  brakes  distributed  in  blocks  of  5  or  in  through- 
out its  length,  the   V  K.  A.  report  states: 

This  test  demonstrated  that  the  A.  S.  A.  brakes  do  not 
harmonize  on  grade  work  with  present  standard  brakes. 
These  latter  did  the  greater  part  of  the  work  of  controlling 
die  train  as  was  indicated  by  tile  fact  that  the  wheel  tem- 
peratures nn  the.se  ears  were  comparatively  high,  whereas 
the  wheel  temperatures  on  ears  with  A.  S.  A.  brakes  were 
low.     No  excessive  temperatures  were  found. 

From  a  tabulation  of  the  wheel  temperatures,  as  they 
were  tumid,  it  appears  that  at  tin-  foot  of  Bluefield  grade, 
lit  the  25  Westinghouse  cars,  temperatures  of  wheels  on 
21  cars  were  normal,  on  2  cars  the  wheels  were  hot,  and 
nn  _'  cars  the  wheels  were  cool.  (  )f  the  25  A.  S.  A.  cars, 
temperatures  of  wheels  on  1(|  cars  were  normal  and  mi 
6  cars  the  wheels  were  cool. 

At  the  foot  of  Allegheny  grade,  of  the  25  Westinghouse 

cars,  temperatures  of  wheels  (in  IS  cars  were  normal,  on 
f>  cars  the  wheels  wei  e  hot.  the  temperatures  being  ex- 
cessive on  two  of  the  latter,  and  on  1  car  the  wheels  were 
cool.  (  )f  the  25  A.  S.  A.  cars,  temperatures  of  wheels 
on  22  cars  were  normal,  the  wheels  on  the  other  3  cars 
being  'not. 

The  record  therefore  does  not  support  the  statements 
quoted  above  from  the  report  of  the  A.  R.  A.  observers. 

The  principal  witness  for  the  American  Railway  Asso- 
ciation observers  claimed  that  the  reserve  braking  effi- 
ciency of  the  train  was  reduced  because  of  the  low  brake 
cylinder  pressure  in  the  A.  S.  A.  cylinders,  during  re- 
lease periods.  From  tabulations  of  the  trainograph 
records,  it  appears  that  the  maximum  brake-cylinder  pres- 
sures were  higher  in  the  Westinghouse  than  in  the  A.  S. 
A.  cars.  Hut  it  is  questioned  whether  these  variations  in 
brake-cylinder  pressure  are  in  excess  of  those  which  fre- 
quently occur  in  common  practice.  In  the  sixth  applica- 
tion on  Bluefield  grade  the  maximum  brake-cylinder  pres- 
suies  ranged  from  17  to  44  pounds,  both  extremes  being 
recorded  on  Westinghouse  cars  in  the  forward  portion  of 
the  train  and  having  the  same  type  of  brake  equipment. 

Yet  in  spite  of  the  alleged  lack  of  harmony  in  the  op- 
eration of  the  two  types  of  brakes,  this  same  witness  ac- 
knowledged that  the  train  was  handled  "in  a  very  satis- 
factory manner." 

The  Bureau  of  Safety  reports  that  throughout  this  run 
down  the  Bluefield  and  Allegheny  grades  the  train  was 
controlled  practically  without  shock,  and  the  record  clearly 
establishes  the  fact  that  on  this  loaded  train  equipped 
partly  with  Westinghouse  brakes  and  partly  with  A.  S.  A. 
brakes,  the  two  types  of  brakes  operated  sufficiently  in 
harmony  to  effect  its  proper  control. 

Tests  were  made  with  two  trains  of  empty  cars  having 
a  mixed  brake  equipment. 

In  the  American  Railway  Association  report  the  op- 
eration of  the  brakes  on  these  trains  was  very  severely 
criticized. 

In  these  tests  the  purpose  was  to  determine  the  op- 
eration which  would  occur  under  specified  conditions 
rather  than  to  demonstrate  excellence  of  operation  under 
favorable  conditions. 

The  A.  R.  A.  report  states  that  "None  of  the  emer- 
gency applications  attempted  went  through  to  the  rear  of 
the  train,  but  the  partial  emergency  was  transmitted  to 
the  seventy-fifth  car  in  each  case."  The  Bureau  of  Safety 
report  on  the  other  hand  states  that  in  all  these  tests 
emergency  operation  carried  throughout  the  train;  this 
latter  statement  is  substantiated  by  the  record,  as  shown  by 
the  testimony  of  one  of  the  V  R.  A.  witnesses  who  ex- 
amined the  trainagraph  records. 

Criticism  as  to  the  slow  serial  operation  of  the  A.  S.  A. 
brake  is  substantiated  by  the  record.  In  the  Bureau  of 
Safety  report  it  is  stated,  "The  time  of  serial  action  of 


tin'  A.  S.  A.  brakes  was  longer  than  is  considered  desir- 
able." 

In  regard  to  the  standing  tests  the  American  Railway 
Association  report  states  that  they  "continued  what  had 
already  been  demonstrated  by  the  running  tests,  that  with 
tlu  \.  S.  A.  brake  equipment  the  minimum  brake  applica- 
tion which  can  be-  made  is  a   full  service  application." 

The  record  of,  either  the  running  tests  or  the  standing 
tests  does   not   substantiate   the   statement. 

The  discrepancies  are  due  to  the  fact  that  the  tabula- 
tions of  the  Bureau  of  Safety  are  based  upon  trainagraph 
records  made  automatically,  while  the  American  Railway 
Association  observers  relied  upon  the  reading  of  dial 
gauges  at  irregular  intervals. 

Additional  reference  may  be  made  to  a  portion  of  one 
of  the  conclusions  stated  in  the  A.  R.  A.  report,  as  fol- 
lows : 

The  Automatic  Straight  Air  Brake  possesses  no  new 
features  which  are  either  desirable  or  practicable  in  gen- 
eral train  operation. 

The  record  establishes  the  fact  that  loaded  trains  were 
successfully  controlled  on  descending  grades  by  means  of 
A.  S.  A.  brake  equipment  operating  in  graduated  release 
and  without  employing  the  short-cycle  method,  and  war- 
rants the  conclusion  that — 

When  operated  in  graduated  release,  the  A.  S.  A.  brake 
provides  an  efficient  means  of  controlling  trains  on  grades 
and  permits  of  relatively  uniform  rates  of  speed  being 
maintained. 

Furthermore,  emergency  operations  of  A.  S.  A.  brakes 
were  obtained  following  a  service  reduction  and  following 
release  after  a  service  application. 

In  order  that  we  might  have  the  benefit  of  their  views, 
the  executive  officials  of  several  representative  railroads 
were  invited  to  and  did  appear  at  the  hearing. 

Mr.  Kruttschnitt.  chairman  of  the  board  of  directors  of 
the  Southern  Pacific  Company,  testified  that  as  far  as  the 
Southern  Pacific  lines  are  concerned  he  believes  there  is 
no  reason  for  making  any  change  in  the  brake  system 
now  used  ;  however,  he  does  not  believe  that  the  railroads 
should  get  into  the  frame  of  mind  of  believing  that  noth- 
ing can  be  done  to  improve  the  present  brake.  In  his 
opinion  the  tests  were  not  of  a  conclusive  nature. 

President  Mapother  of  the  Louisville  &  Nashville  Rail- 
road testified  that  Westinghouse  brake  equipment  has  been 
and  is  satisfactory.  As  far  as  his  road  is  concerned  there 
is  no  particular  advantage  to  be  derived  from  an  enjer- 
gencv  application  immediately  following  a  full  service  ap- 
plication, and  he  considered  the  availability  of  emergency 
braking  pressure  following  a  release  after  full  service  not 
essential  to  safe  and  efficient  operation  of  freight  trains. 

President  Maher,  of  the  Norfolk  &  Western  Railway', 
testified  that  the  experience  on  his  road  with  the  K-type 
Westinghouse  air  brake  has  demonstrated  that  while  it  is 
not  100  per  cent  perfect,  it  is  a  good  brake. 

1'resident  Jackson,  of  the  Chicago  &  Eastern  Illinois 
Railroad,  testified  that  the  experience  of  his  road  with 
the  present  brake,  while  the  brake  is  not  100  per  cent 
perfect,  has  been  satisfactory  and  it  is  doing  all  that  could 
reasonably  be  expected.  If  it  were  possible  to  obtain 
emergency  operation  following  release  of  brakes  after  a 
full  service  application  on  freight  trains,  in  his  opinion,  it 
would  be  desirable. 

Mr.  Freeman,  receiver  of  the  Denver  &  Salt  Lake  Rail- 
road, testified  that  in  lc»21  his  company  equipped  40  gon- 
dola coal  cars  and  three  rotary  snowplows  with  A.  S.  A. 
brakes.  Since  the  tests  in  August.  1921,  the  cars  equipped 
with  A.  S.  A.  brakes  have  been  scattered  around  in  the 
different  trains  and  passed  mi  in  interchange  to  other  rail- 
roads. No  trouble  has  been  called  to  his  attention  result- 
ing from  the  A.  S.  A.  brakes  being  mixed  with  the  West- 
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inghouse  brakes.  They  have  found  the  A.  S.  A.  brake 
as  used  on  their  road  adequate  and  safe  to  control  the 
trains.  If  the  brakes  were  obtainable  his  company  would 
be  inclined  to  equip  25  passenger  cars  immediately  with 
A.  S.  A.  brakes,  and  would  also  equip  more  freight  cars, 
provided  the  difference  in  the  cost  between  the  A.  S.  A. 
and  the  Westinghouse  brakes  was  within  reasonable 
limits. 

Vice  President  Galloway  of  the  Baltimore  &  Ohio  tes- 
tified that  in  their  experience  it  has  been  found  that  the 
present  air-brake  system  in  use  on  freight  trains  on  their 
lines  is  satisfactory. 

Throughout  this  proceeding  the  necessity  for  better 
maintenance  of  present  power-brake  equipment  in  order 
to  secure  proper  operation  and  safely  to  contol  trains  was 
repeatedly  stressed,  and  this  necessity  was  recognized  by 
both  carriers  and  employees. 

From  the  record  in  this  case  it  appears  that  brake  de- 
vices are  available  by  means  of  which  trains  can  be  con- 
trolled on  descending  grades  by  simply  increasing  or  de- 
creasing the  brake-cylinder  pressure  as  required,  without 
the  necessity  of  releasing  to  recharge  the  train  brake  sys- 
tem. This  function  is  clearly  desirable ;  its  general  use 
would  overcome  the  limitations  of  the  present  brake  sys- 
tem in  common  use  on  freight  trains. 

A  deficiency  of  the  air-brake  devices  now  in  common 
use,  as  shown  by  the  record,  is  that  undesired  emergency 
operations  occur  and  are  often  attended  by  severe  shocks 
which  damage  lading  and  equipment  and  endanger  railroad 
employees.  One  of  the  common  causes  of  such  unde- 
sired emergency  operations  is  erratic  action  of  triple 
valves  due  to  dirty  or  sticky  valves,  moisture  in  the  sys- 
tem, or  other  similar  condition.  These  operations  are 
shown  to  be  particularly  dangerous  and  disastrous  at  low 
speeds,  as  it  is  at  such  speeds  that  the  slack  action  and  re- 
sulting shocks  are  greatest.  More  reliable  control  of  the 
emergency  operation  of  the  brake  system  should  be  ob- 
tained. 

Closely  associated  with  this  is  the  fact  that  with  brake 
devices  in  common  use  emergency  operation  of  the  brakes 
can  not  be  obtained  immediately  following  a  full  service 
application,  and  that  frequently  neither  an  emergency  op- 
eration nor  an  effective  service  application  of  the  brakes 
can  be  had  immediately  following  the  release  of  the 
brakes  after  a  service  application. 

The  conclusions  reached  are  those  published  in  the 
August  issue  of  Railway  &  Locomotive  Engineering. 

Commissioner  McMananiy's  Dissenting  Report 

Commissioner  McManamy  submitted  an  opinion  dis- 
senting in  part  from  the  report  as  follows: 

"Tlie  conclusions  of  the  majority  in  this  case  are  di- 
rected towards  the  accomplishment  of  two  definite  pur- 
poses, (a)  better  maintenance  of  existing  power-brake 
systems,  and  (b)  fundamental  changes  in 'the  design  of 
power-brake  systems  to  make  possible  additional  func- 
tions. 

"I  am  in  full  accord  with  the  conclusion  requiring  better 
maintenance.  The  evidence  abundantly  shows  the  need 
for  better  maintenance  of  power-brake  systems  and  the 
improved  performance  which  will  result  therefrom.  No 
witness,  either  for  carriers,  the  brake  manufacturers,  or 
the  employees,  testified  that  power-brake  systems  as  a 
whole  were  maintained  in  an  efficient  or  satisfactory  op- 
erating  condition.  On  the  contrary,  every  witness  testified 
that  improved  performance  would  result  from  better  main- 
tenance and  that  such  better  maintenance  should  be  re- 
quired. I  am  not  in  agreement,  however,  with  the  con- 
clusions which  require  changes  in  the  design  of  power- 
brake  systems  in  order  to  make  possible  the  performance 
of  additional  functions  not  now  included  in  existing  stan- 


dard freight  brakes,  because  (1)  the  record  does  not 
show  that  the  existing  power-brake  systems  if  properly 
maintained  are  inadequate  to  safely  control  trains;  (2) 
•  if  existing  brake  systems  are  adequate,  I  question  our 
authority  to  require  the  use  of  improved  devices ;  and 
(3)  the  investigations  and  tests  are  insufficient,  to  my 
mind,  to  definitely  show  that  the  proposed  changes  in  de- 
sign can  be  made  without  introducing  undesirable  fea- 
tures which  will  offset  any  benefits  which  may  be  derived 
therefrom. 

"In  my  opinion  the  basic  question  presented  in  this 
proceeding  is :  When  properly  maintained  are  existing 
power-brake  systems  adequate  to  safely  control  trains  un- 
der present  operating  conditions?  If  we  find  in  the 
affirmative,  we  should  prescribe  and  enforce  standards  of 
maintenance  that  will  insure  proper  performance  and  max- 
imum efficiency  of  existing  power-brake  systems.  In  my 
opinion  it  has  not  been  shown  that  present  brake  systems 
are  inadequate;  therefore  a  further  question  arises.  If  ex- 
isting systems  are  adequate  to  safely  and  efficiently  con- 
trol trains,  and  if  improved  devices  are  available  which 
are  not  being  used,  have  we  authority,  in  addition  to  re- 
quiring better  maintenance  of  the  power-brake  systems  in 
use,  to  also  prescribe  specifications  and  requirements 
which  will  compel  the  use  of  such  improved  devices?  I 
question  that  section  26  of  the  act.  under  which  this  pro- 
ceeding  is  brought,  gives  us  such  authority. 

"The  outstanding  feature  of  this  case,  to  my  mind,  is  the 
fact  that  the  record  is  barren  of  evidence  that  the  exist- 
ing power-brake  systems,  when  properly  maintained,  are 
inadequate  to  safely  and  efficiently  control  trains  under 
present-day  operating  conditions.  This  statement  is  sup- 
ported by  the  majority  report. 

"Efforts  to  improve  power-brake  systems  should,  with- 
out doubt,  be  diligently  continued,  and  where  it  can  be 
definitely  shown  that  improvements  in  design  have  been 
made  which  would  increase  the  safety  of  operation,  such 
improvements  should  be  incorporated  in  the  existing 
power-brake  systems.  But,  to  my  mind,  the  evidence  in  this 
case  has  fallen  short  of  showing  that  improvements  are 
available  which  do  not,  at  the  same  time,  possess  unde- 
sirable features  sufficient  to  counteract  the  good  effects 
hoped  for,  thus  leaving  no  net  gain. 

While  the  conclusions  of  the  majority  are  stated  in  gen- 
eral terms  and  without  reference  to  any  particular  type 
of  brake,  the  report  throughout  is  based  upon  a  compara- 
tive test  of  the  automatic  straight  air  brake,  in  which  all 
of  the  features  recommended  are  said  to  be  incorporated, 
and  the  Westinghouse  brake,  the  one  in  general  use.  The 
additional  features  are  not  used  i  in  the  latter,  because  they 
are  said  to  be  undesirable.  It  is  unfair  to  select  specific 
brake  applications  and  attempt  to  base  a  conclusion 
thereon  as  to  the  relative  merit  of  different  power-brake 
systems.  This  was  the  principal  cause  for  the  disagree- 
ment between  observers  at  the  Norfolk  &  Western  tests. 

"Mewing  the  situation  in  its  broadest  light,  the  present 
Dower-brake  system  has  been  in  general  use  for  more 
than  half  a  century  and  from  time  to  time  changes  and 
improvements  have  been  made.    It  is  in  service  on  2,500,- 

000  cars  and  locomotives.  The  uncontradicted  testimony 
of  carriers'  witnesses  is  that  when  properly  maintained  it 
safely  and  efficiently  performs  the  required  functions. 
This  testimony  is  from  representatives  of  railroads  that 
are    safelv    and    satisfactorily    controlling    by    means    of 

1  lower  brakes  heavy  passenger  and  freight  trains  on  the 
steepest  mountain  grades  in  the  country.  In  view  of  this 
testimony  we  can  not  find  that  standard  power-brake  sys- 
tems, properly  maintained,  do  not  meet  every  requirement 
of  the  law.  On  the  other  hand,  the  record  shows  that  the 
other  brake  system  has  placed  in  service  during  the  past 
few  vears   onlv   199  brakes  on   four   different  railroads. 
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(  If  these,  140  are  on  freight  and  59  on  passenger  cars. 
The  only  information  available  respecting  the  perform- 
ance ih'  these  brakes  has  been  developed  during  the  past 
two  or  three  years  and,  in  so  tar  as  the  emergency  fea- 
tures are  eoncernd.  is  limited  almost  entirely  to  that  re- 
sulting  from  the  Norfolk  &  Western  and  Virginian  tests. 
To  my  mind  these  tests  alone  are  insufficient  to  form  the 
basis  of  an'  order  directing  fundamental  changes  in  the 
design  of  power-brake  systems.  If,  based  on  these  tests, 
we  find  that  certain  additional  functions,  such  as  emer- 
gency following  release,  emergency  following  service,  or 
the  ability  to  graduate  brakes  on  or  off  can  lie  performed, 
we  must  at  the  same  time  give  consideration  to  the  un- 
desirable performances,  which  admittedly  occurred  during 
these  tot--,  resulting  from  the  changes  in  design.  Among 
these  are  the  effect  of  leakage  variation  in  piston  travel 
and  the  slowing  up  of  serial  action  which  are  referred  to 
in  the  report. 

"Quick  serial  action  of  brakes  required  30  years  to  de- 
velop to  a  point  where  it  is  possible  to  obtain  satisfactory 
brake  performance  on  100-car  freight  trains.  Briefly, 
it  means  that  the  action  of  the  brakes  throughout  the 
train  must  he  quicker  than  the  action  of  the  slack  in  the 
train.  That  is.  the  brake  on  each  car  must  respond  so 
quickly  that  each  car  will  lie  stopped  by  its  own  brake 
and  not  by  striking  the  car  ahead.  The  tests  show  that 
substantially  more  time  was  required  to  apply  the  A.  S.  A. 
brakes  on  100-car  trains  than  to  apply  ihe  standard 
brakes.  This  necessarily  results  in  greater  shocks  and  in 
greater  damage.  To  my  mind,  the  ability  to  make  smooth 
stops  is  more  important  in  freight-train  braking  than  the 
ability  to  make  quicker  stops,  and  the  testimony  is  un- 
contradicted that  the  shocks  resulting  from  the  emergency 
application  of  the  A.  S.  A.  brakes  on  the  test  trains  were 
severe.  The  testimony  is  conflicting  as  to  whether  or 
not  the  shocks  were  more  severe  than  on  similar  trains 
equipped  with  standard  brakes,  and  no  tests  were  made 
ti  i  determine  this  point. 

"If  the  additional  features  to  be  incorporated  will  in- 
crease the  severity  of  the  shocks  on  long  freight  trains, 
which  are  at  present  a  serious  source  of  danger  to  train 
crews,  it  may  well  be  that  freight-train  braking  would 
be  safer  and  more  satisfactory  without  such  feature.  It 
is  well  recognized  that  greater  property  damage  and  more 
personal  injuries  result  from  rough  freight-train  stops 
than  from  failure  to  get  emergency  action  following  re- 
lease or  following  service. 

"The  additional  increased  safetv  in  mountain  braking 
which  comes  from  the  additional  supply  of  air  carried  on 
each  vehicle  with  the  A.  S.  A.  brake  is  a  factor  which  may 
well  be  given  consideration,  but  the  performance  of  the 
test  trains  did  not  afford  opportunities  for  demonstrating 
what  value  this  would  be  in  an  emergency. 

"For  the  above  reasons  I  can  not  join  with  the  majority 
in  the  conclusion  that  we  should  order  fundamental 
changes  in  brake  designs  as  stated  in  their  report,  with- 
out further  evidence  ( 1 )  of  the  need  for  such  additional 
features  and  ( 2 )  of  the  possibility  of  their  satisfactory 
performance.  I  believe,  however,  that  further  trial  of 
these  changes  in  design  should  be  encouraged  in  every 
proper  way. 

"I  am  authorized  to  state  that  Commissioners  East- 
man and  Potter  join  in  this  expression. 


opened  to  electric  traction  on  June  1.  1924,  thereby  com- 
pleting a  continued  stretch  of  railway  line  with  electric 
traction;  crossing  the  entire  country  and  having  a  total 
length  of  315  kilometers  or  197^  miles.  The  completion 
of  this  line  brings  the  total  electrified  trackage  to  504 
kilometers  (315  miles)  including  the  Simplon  tunnel  line 
from  liriguc  to  Iselle,  22  kilometers  long,  which  was 
opened  in   191)0. 

The  program  of  electrification  of  the  Federal  Railways 
in  Switzerland  is  a  result  of  the  severe  economic  con- 
ditions which  existed  during  the  war,  when  the  Swiss 
people  were  dependent  on  foreign  countries  for  coal  and 
were  forced  to  purchase  it  at  extremely  high  prices.  The 
necessity  of  procuring  this  necessary  element  for  steam 
traction  led  to  the  consideration  of  finding  a  method  of 
securing  the  economic  independence  of  the  country  by 
providing  a  motive  power  which  would  be  self-sustaining 
and  independent  of  foreign  assistance  during  times  of 
emergency.  This  situation  led  to  the  adoption  of  a  plan 
of  electrification  of  all  the  important  lines  in  Switzerland 
by  the  General  Direction  of  the  Swiss  Federal  Railways. 
Before  the  war,  the  importation  of  coal  for  the  Swiss 
Federal  Railways  amounted  to  an  average  of  700,000  tons. 
During  the  year  1923  the  expenditures  for  coal  amounted 
to  28,214,000  Swiss  francs  (1  Swiss  franc  equals  $0,192 
normal  exchange)  for  a  total  distance  of  29,063,449  kilo- 
meters traveled  by  steam  traction,  showing  an  average 
price  of  97  centimes  per  kilometer  for  the  cost  of  fuel  in 
steam  traction  during  the  year  1923.  A  comparison  of 
the  cost  of  electric  traction  during  the  year  1923  with 
steam  traction  shows  that  in  that  period  7,667,000  Swiss 
francs  were  expended  for  electric  power  for  a  total  dis- 
tance traveled  of  5,956,850  kilometers  by  electric  traction. 
This  gives  an  average  cost  of  electric  traction  to  1.28 
francs  per  kilometer  in  comparison  with  97  centimes  per 
kilometer  for  steam  traction  during  the  last  calender  year. 

The  electric  energy  for  the  operation  of  the  Chiasso- 
Basel  line  is  furnished  by  two  power  plants  at  Ritom  and 
Amsteg,  aided  by  the  Goeschenen  plant  at  the  northern 
entrance  to  the  Gotthard  tunnel.  Both  plants  can  deliver 
throughout  the  year  an  average  of  32.000  horsepower  and 
it  is  expected  with  the  completion  of  the  full  installation 
in  the  Ritom  plant  that  72,000  horsepower  will  be  de- 
veloped. 

The 'express  trains  are  drawn  by  electric  locomotives 
weighing  112  tons  and  having  a  total  length  of  52  feet. 
These  electric  locomotives  are  capable  on  the  maximum 
gradient  of  the  Gotthard  line,  of  a  speed  of  50  kilometers 
an  hour  with  a  300-ton  train  and  are  constructed  to  furnish 
an  average  speed  of  75  kilometers  an  hour,  rising  to  90 
kilometers  an  hour  in  the  valleys  and  on  level  ground. 
The  last  steam  locomotives  constructed  for  express  trains 
in  1908  furnished  a  speed  of  35  kilometers  an  hour  with 
a  train  weighing  190  tons  on  the  maximum  gradient. 
These  last  steam  locomotives  purchased,  cost  146,000 
Swiss  francs  each,  while  the  new  electric  locomotives  were 
purchased  at  an  average  price  of  800,000  Swiss  francs 
each.  The  electric  locomotives  designed  for  freight 
service  have  a  maximum  speed  of  65  kilometers  per  hour 
and  weigh   128  tons. 


Swiss  Railway  Electrification  Progresses 

Switzerland's  progress  in  the  electrification  of  the 
Federal  Railways  is  illustrated  by  the  completion  of  the 
electrification  work  on  the  line  from  Chiasso  at  the  Italian 
frontier  to  Basel  at  the  German- French  frontiers.  The 
last  section  of  this  line,  from  Olten  to  Basel,  was  formallv 


Running  Longer  Freight  Trains  This  Year 

A  report  just  issued  by  the  Bureau  of  Railway  Eco- 
nomics based  on  Interstate  Commerce  Commission  figures 
show  that  in  the  first  six  months  of  this  year  the  average 
number  of  freight  cars  per  train  was  40.7  compared  with 
38.9  the  first  six  months  of  last  year. 

The  gross  tons  per  train — exclusive  of  the  locomotive 
and  tender — in  the  first  six  months  of  this  year  was  1 .542 
compared  with  1 .507  a  vear  ago. 


Fuel  Economy  Campaign— Yielding    Results 


Bv   W.    E.    SYMOINS 


Success  usually  comes  to  him  who  waits,  provided  he 
persistently,  intelligently  and  honestly  strive  for  the  end 
in  view,  while  waiting. 

Rewards  should  not  and  seldom  do  come  to  the  idler, 
or  visionary  theorist.  For  the  past  30  years  or  more 
economy  in  fuel  has  been  preached  by  many,  and  several 
different  methods  of  attacking  the  problem  were  offered 
that  pointed  the  way  to  great  saving.  Not  a  few  of  these 
suggestions  have  been  acted  upon  with  good  results,  al- 


ployee  saving  just  one  pound  of  coal  per  unit  of  service, 
holding  in  his  hand  a  small  lump  of  coal  weighing  one 
pound,  such  as  we  often  throw  at  a  strange 'dog  or  cat, 
and  explained  that  by  saving  just  one  pound  of  coal  to 
each  1,000  ton  miles,  passenger  car  miles  and  switching, 
the  money  saving  at  the  end  of  the  vear  would  be  about 
$3,165,000. 

The  general  activity  in  this  matter  during  the  past  few 
vears    throughout    the    railway    field    is    already    bearing" 
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1 

At.    Coast   Line 

4,860 

446 

1,267 

1,297 

31.1 

31.3 

86.9 

86.1 

61.8 

59.4 

l:  .c 

15. .  5 

125 

120 

10* 

2 

A.  T.   4  S.   F. 

9,722 

932 

1,495 

1,657 

31.4 

27.8 

127.2 

121.5 

65.3 

55.0 

15.6 

13.8 

147 

121 

10* 

17* 

3 

B.   4  0. 

5,212 

1,314 

1,711 

1,722 

29.4 

23.0 

148.9 

134.5 

69.1 

52.3 

17.1 

16.1 

170 

161 

06* 

06* 

4 

Big  Four 

2,379 

436 

1,971 

1,897 

3  3  . 3 

29.1 

152.3 

139.6 

55.7 

49.7 

14.7 

1.'.; 

120 

117 

06* 

5 

Boston  4  Maine 

2,286 

462 

1,146 

1,186 

18.7 

1". .  6 

75.4 

72.0 

54.8 

43.9 

19.5 

17.9 

166 

148 

11* 

07* 

6 

Cent,  of  N.   J. 

694 

278 

1,065 

1,041 

13.8 

12.2 

52.8 

79.4 

43.7 

39.8 

27.9 

38.7 

179 

172 

7 

Chicago  4  Altoi 

l       1,050 

156 

1,451 

1,428 

26.5 

24.3 

110.5 

111.4 

67.7 

62.9 

17.7 

18.0 

135 

135 

B 

CM.    &  S.S.M. 

4,374 

343 

1,216 

1,285 

22.8 

21.3 

112.5 

111.5 

53-.  3 

47.6 

12.2 

12.0 

109 

110 

9 

C.    M.    4  S.    P. 

11,025 

1,103 

1,433 

1,571 

28.1 

24.8 

103.4 

105.1 

57.4 

42.8 

17.3 

16.0 

138 

138 

06% 

10 

C.  B.   4  Q. 

9,393 

1,015 

1,596 

1,624 

31.8 

26.2 

121.7 

117.1 

57.7 

45.7 

16.2 

14.1 

157 

148 

12* 

05* 

11 

C.    &  N.    W. 

8,403 

1,063 

1,314 

1,320 

24.9 

22.8 

110.7 

105.8 

50.4 

44.6 

18.6 

16 .  1 

143 

143 

12 

C.   R.   I.  &  F. 

7,635 

776 

1,185 

1,289 

32.2 

31.2 

106.0 

105.3 

65.2 

63.6 

18.4 

17.6 

168 

150 

06* 

10* 

13 

C.   4  0. 

2;550 

535 

2,386 

2,393 

32.8 

42.2 

104.9 

111.5 

61.6 

66.6 

17.6 

17.6 

115 

112 

04* 

14 

Del.   4  Hud. 

886 

288 

1,771 

1,694 

31.2 

31.0 

85.2 

72.2 

72.0 

60.2 

22.6 

20.4 

187 

174 

09* 

05* 

15 

D.    L.   4  \1. 

953 

364 

1,747 

1,760 

33.3 

29.8 

113.8 

104.9 

71.4 

60.7 

19.7 

19.3 

187 

156 

10* 

16 

D.   4  R.    G. 

2,604 

329 

1,251 

1,433 

16.6 

13.9 

81.6 

94.5 

36.3 

28.6 

18.4 

16.9 

226 

195 

08* 

13* 

17 

Erie 

2,438 

755 

2,120 

2,160 

32.1 

24.7 

89.2 

93.2 

49.3 

46.3 

16.4 

15.2 

125 

119 

06^ 

04* 

18 

Frisco 

4,633 

491 

1,072 

1,200 

25.0 

26.4 

132.8 

126.5 

58.3 

55.6 

17.6 

14.6 

180 

156 

20* 

12* 

19 

Great  Nor. 

8,255 

754 

1,967 

2,169 

26.8 

23.6 

101.6 

92.9 

42.0 

33.4 

15.6 

14.3 

124 

116 

06* 

06* 

20 

111.   Cent. 

6.164 

900 

1,684 

1,716 

41.5 

37.0 

124.9 

117.5 

81.4 

63.3 

18.3 

18.0 

132 

123 

06* 

21 

Lehigh  Val. 

1,335 

550 

1,737 

1,736 

23.1 

25.1 

82.7 

88.4 

45.9 

41.4 

16.5 

16.1 

164 

146 

11* 

22 

L.  &  N. 

5,036 

717 

1,158 

1,164 

29.5 

26.7 

142.0 

142.8 

88.6 

52.6 

19.6 

19.4 

166 

165 

06* 

23 

Mich-   Cent. 

1,862 

354 

1,754 

1,773 

30.5 

28.0 

133.7 

135.8 

50.1 

50.7 

11.9 

11.3 

114 

114 

24 

Mo.    Pao. 

7,148 

623 

1,391 

1,492 

29.1 

50.7 

116.9 

131.0 

62.1 

59.8 

18.6 

16.4 

153 

132 

12* 

13* 

25 

N.  Y.   C. 

6,899 

1,653 

2,193 

2,135 

28.5 

23.7 

133.7 

135.8 

:  5 . 4 

42.6 

12.6 

12.1 

115 

111 

03* 

26 

N.Y.C.   4  S.L. 

1,242 

313 

1,499 

1,621 

48.8 

39.1 

137.3 

157.4 

81.7 

63.7 

16.4 

16.1 

124 

113 

09* 

27 

New  Haven 

2,000 

369 

1,258 

1,356 

14.2 

15.0 

93.0 

89.1 

54.8 

43.9 

16.7 

16.8 

160 

132 

10* 

17* 

28 

Nor.  4  West. 

2,237 

680 

2,272 

2,351 

34.5 

34.0 

96.2 

111.7 

53.4 

47.4 

25.3 

22.4 

173 

154 

11* 

11* 

29 

Dor.  Pao. 

6,631 

722 

1,654 

1,624 

28.8 

23.0 

92.3 

87.1 

45.3 

35.8 

14.4 

12.3 

125 

118 

10* 

06* 

30 

0.  S.   L. 

2,374 

217 

1,420 

1,460 

34.4 

29.4 

110.5 

120.5 

53.0 

46.0 

12.9 

12.6 

136 

140 

3* 

31 

Penn.  System 

10,534 

3,519 

1,804 

1,766 

25.8 

19.7 

119.2 

115.0 

61.6 

45.3 

17.9 

16.8 

138 

136 

06* 

07* 

32 

Pere  Marq. 

2,227 

210 

1,442 

1,387 

19.1 

22.2 

102.7  1 

94.3 

63.5 

57.0 

15.9 

15.4 

122 

119 

03* 

53 

Phil.  4  Read. 

1,125 

492 

1,686 

1,623 

23.2 

20.5 

79.5 

76.2 

61.7 

46.8 

27.0 

26.5 

168 

166 

06* 

34 

Pitts,   4  L.E. 

231 

88 

2,742 

2,574 

15.0 

7.9 

91.3 

97.9 

72.2 

40.7 

24.2 

28.5 

72 

69 

04* 

35 

So.   Pac.   P.  S. 

7,116 

837 

1,741 

1,873 

44.3 

40.3 

139.0 

131.3 

80.9 

67.2 

12.3 

11.3 

138 

122 

06* 

10* 

36 

Southern  Ry. 

6,971 

977 

1,180 

1,248 

28.7 

26.2 

111.5 

105.2 

58.8 

46.9 

19.0 

18.0 

190 

165 

06* 

13* 

37 

Tex.   4   Pac. 

1,952 

200 

1,258 

1,305 

26.3 

30.1 

109.0 

123.6 

37.7 

45,8 

14.5 

13.1 

138 

129 

06* 

06* 

38 

Union  Pacific 

3,708 

512 

1,771 

1,926 

49.6 

44.6 

147.6 

152.1 

64.6 

51.1 

12.8 

12.2 

140 

123 

10* 

39 

Vabash 

2,472 

357 

1,568 

1,734 

39.0 

37.3 

144.5 

141.'. 

63.2 

54.6 

15.2 

15.9 

138 

135 

40 

Sou.    Pac.   A.S. 

3,710 

285 

1,265 

1,303 

31.4 

29.8 

151.9 

156.0 

68.6 

73.0 

12.3 

11.0 

122 

113 

10* 

07* 

Tots 

Is  4  Averages 

172 ,376 

26,415 

1,591 

1,632 

29.1 

26.8 

112.1 

112.2 

59.9 

51.6 

17.6 

16.0 

145 

134 

08.5* 

08* 

For 

United  States 

1 

1 

Statistical    Data    of   40    Railways    With    Comparison    of    Selected    Items  of  Operating   Expenses  for  the    Months  of  June,   1923.   and   June,   1924 


though  the  genera]  movement  in  fuel  economy  mi  our 
railways  may  be  properly  stated  as  of  mure  recent  date. 

The  attitude  of  most  all  those  who  have  to  do  with 
economy  in  railway  operation  has  for  some  time  been 
focused  on  the  fuel  question,  with  the  result  that  if  there 
were  any  laggards  they  have  either  experienced  a  change 
of  heart,  or  at  least  pretend  to  have  undergone  such 
change  and  are  shouting  fuel  economy. 

At  the  annual  meeting  of  the  International  Railway 
Fuel  Association  convention  in  May,  1924,  Mr.  Aishton, 
President  of  the  American  Railway  Association,  gave  a 
most  striking  example  of  what  great  combined  results 
might  be  obtained  as  the  result  of  each  officer  and  em- 


fruit  as  shown  by  reports  of  the  Interstate  Commerce 
Commission,  and  it  is  confidently  hoped  that  much 
greater  improvements  may  be  shown  in  the  not  far  distant 
future. 

Big  Improvement   Over   1922 

In  our  March  issue  we  presented  a  tabulated  list  of 
si  me  22  columns  of  statistical  data  of  selected  items  per- 
taining to  operating  results  of  forty  (40)  railways. 

In  the  matter  of  fuel  consumed  the  figures  were  as 
follows  : 

Pounds  of  coal  per  1,000  gross  ton  miles,  lowest.  76 
lbs.;  highest,  238  lbs.;  average,  179  lbs. 
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Passenger — Pounds  of  coal  per  passenger  car  mile, 
lowest,  13  lbs.  :  highest,  30.6  lbs.;  average,  20.4  lbs. 

The  wide  range  in  the  amount  used  by  the  different  roads 
is  not,  of  course,  a  measure  of  efficiency  in  operation  as 
it  also  reflects  physical  characteristics  of  the  line  and  also 
service  conditions.  These  figures  '1"  serve,  however,  to 
point  out  clearl)  the  opportunity  to  effect  great  economies 
on  certain  lines,  and  through  special  methods  on  all  lines. 

The  1.  C.  C.  reports  for  the  month  of  J'une,  1923,  and 
June,  1924,  on  forty  railways  shows  the  following  quan- 
tities of  fuel  consumed  per  1,000  ton  and  passenger  car 
miles  : 

June  2-1 — Pounds  of  coal  per  1.000  gross  tun  miles, 
lowest.  69  lbs.;  highest,  195  lbs.;  average,  134  ll>^. 

Passenger,  (June.  1924)-  -Pounds  of  coal  per  passer 
ber  car  mile,  lowest,  11   lbs. ;  highest,  2X.7  His. :  average, 
16.0  lbs. 

These  averages,  based  mi  a  comparison  of  the  full  yen 
of  1922  on  4n  railways,  and  the  month  of  June  only  on 
40  railways  show  a  decrease  of  25  per  cent  in  freight  and 
20  per  cent  in  passenger,  hut  as  il  would  he  manifestly 
unfair  to  compare  the  month  of  June  with  an  entire  year 
which  include  the  winter  months  with  extra  demands  for 
fuel,  we  will  make  comparison  of  the  months  of  June. 
L923   and    1924,    which   are  as    follows: 


achievements,  then  they  will  eventually  experience  a  rather 
i  ude  and  most  unpleasant  awakening. 


Average  lbs.  cnal 

\    erage  lbs.  ccal 

per  1,000  gross 

Period 

per  pass  car  milt- 

ton  miles 

Tune.  L923 

17.0 

145 

June.   1924 

16.0 

134 

Per  cent  sa 

ving 

.097c 

.0757c 

This  comparison  of  two  summer  months  in  which  the 
climatic  conditions  are  favorable  to  the  minimum  fuel 
consumption  not  only  shows  a  substantial  improvement  in 
twelve  months,  hut  the  following  tabulation  of  the  40  lines 
gives  other  information  pertaining  to  the  economy  in  op- 
eration and  to  which  attention  is  invited. 

Past.  Present  and  Future 

The  railways  have  during  the  past  25  years  paid  out 
for  fuel  more" than  SEVEN   BILLION  DOLLARS. 

The  fuel  hill  last  year  was $617,800,000 

This  is  at  the  rate  of  about $1,692,603  per  day 

The  future  supply  of  coal  is  variously  estimated  at  from 
546  years  to  as  high  as  1.5(H)  to  2,000  years.  The  supply 
of  crude  oil  is  estimated  at  about  20  years.  There  is 
enough  shale  oil  in  shale  rock  in  the  state  of  Colorado 
alone  to  keep  100  crushing  and  distilling  plants  with  ca- 
pacity of  2,000  tons  of  shale  rock  per  day,  busy  for  "800 
years." 

The  potential  capacity  of  hydro-electric  power  is  almost 
unknown,  hut  none  of  the  foregoing  is  even  a  mitigating 
feature  with  respect  to  the  great  waste  in  railway  fuel 
that  can  and  should  be  saved. 

What  are  you  doing?  Not  talking  about,  but  actually 
doing  in  this  matter.  It  has  recently  been  clearly  pointed 
out  where  and  how  savings  of  $3,165,000  to  more  than 
$26,000,000  can  be  effected  and  at  the  same  time  ma- 
terially increase  the  efficiency  of  engines.  It  has  been  es- 
timated that  the  combined  possible  saving  in  fuel  for  our 
railways  might  he  as  high  as  $70,000,000. 

Are  von  saving  at  the  Spigot,  and  losing  at  the  Buii^ 
Hole. 

When  Alexander  the  Great  sat  down  and  wept  that 
there  were  no  more  worlds  to  conquer,  he  had  only 
scratched  a  little  around  the  edges  of  the  habitations  of 
man,  but  had  allowed  himself  to  believe  the  job  was  fin- 
ished, when  as  a  matter  of  fact  it  was  only  well  started. 

If  there  be  any  (and  we  suspect  there  are  quite  a  few) 
■who  think  of  this  fuel  problem  as  Alexander  did  of  his 


Staten  Island   Railway  to  Electrify 

Electrification  of  approximately  17  miles  of  double  Hack 
passenger  line  of  the  Staten  Island  Rapid  Transit  Com- 
pany and  the  Staten  Island  Railway  Company  is  now  un- 
der way,  an  order  having  recently  been  placed  with  the 
•  reneral  Electric  Company  for  eighty  2-motor  equipments. 

The  motor  equipments  will  he  installed  on  subway  type 
ol  steel  coaches  seating  71  passenger?  Each  coach  is 
separately  driven  with  two  motors  of  200  horsepower 
each,  operating  at  600  volts  and  equipped  with  ( i.  !•'..  type 
PC-10  control. 

Trains  from  two  to  ten  cars  can  be  operated  from  one 
controller  with  a  maximum  speed  of  approximately  fifty 
miles  per  hour.  Current  to  the  trains  will  be  supplied 
through  a  top  contact  third  rail. 

The  cars,  which  are  to  he  manufactured  by  the  Stan- 
dard Steel  Car  Company,  will  be  similar  to  those  now  op- 
erating in  the  subways  of  the  Brooklyn  Manhattan  Tran- 
sit Corporation.  Before  going  into  operation  the  com- 
pleted cars  will  be  tested  on  the  test  tracks  of  the  General 
Electric  Company  at  their   Erie  Works  in  Pennsylvania. 

The  Staten  Island  Rapid  Transit  Railway  Company  op- 
erates between  St.  George  and  South  Beach  and  the 
Staten  Island  Railway  between  Clifton  Junction  and  Tot- 
tenville.  These  lines  are  a  part  of  the  Baltimore  and  Ohio 
s\  stem. 


Safety  Campaigns  Among  Railway  Employes 
Progress 

Last  year  reportable  casualties  on  the  Union  Pacific 
amounted  to  1.36  per  100  employes,  compared  with  7.72 
per  100  employes  in  1915. 

Last  year  on  the  Southern  Pacific  at  its  repair  shops  at 
El  Paso.  Texas,  employing  about  1,000  men,  there  was 
but  one  single  reportable  accident  in  seven  months.  The 
company  shops  at  Algiers,  La.,  reported  only  three  in- 
juries in  a  period  of  six  months. 

According  to  figures  compiled  by  the  Committee  on 
Statistics  of  the  Safety  Section  of  the  American  Railway 
Association,  2.550  employes  were  killed  on  the  railroads 
in  1900.  In  1923  this  figure  had  been  reduced  to  1.866 
in  spite  of  an  increase  of  approximately  46  per  cent  in 
the  number  of  employes. 

The  number  of  injuries  in  this  same  period,  however, 
increased  from  39,643  to  14.X.14o.  Many  of  these  are  re- 
garded as  being  of  minor  importance.  According  to  Mr. 
Carl  Gray,  President  of  The  Union  Pacific,  this  only  em- 
phasizes the  importance  of  safety  work  and  safety  cam- 
paigns. In  addressing  the  Safety  Section  of  the  Ameri- 
can Railway  Association  at  its  Fourth  Annual  Meeting  at 
Salt  Lake  City  recently,  he  said : 

''The  foundation  work  of  a  safety  organization  is  of 
paramount  importance.  The  work  will  not  flourish  under 
haphazard  or  catch-as-catch-can  methods. 

"At  the  beginning  some  very  definite  ideas  and  aims 
must  be  shaped  into  a  program  and  the  officers  and  men 
must  be  fully  advised  of  the  endeavor  as  well  as  be  im- 
pressed with  its  importance. 

"Distinction  is  made  between  the  officers  and  men  for 
the  reason  that  we  recognize  the  fact  that  these  employes, 
commonly  referred  to  as  'the  men'  in  a  large  degree  fol- 
low the  example  set  by  their  officers,  and  the  degree  of 
interest  which  will  be  displayed  in  the  work  by  the  men 
who  are  our  real  safety  evangelists  will  be  determined  by 
the  interest  which  is  evinced  bv  their  officers." 
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Tunnels,   Their  Gases   and  Temperatures 

In  another  column  an  abstract  of  a  report  of  the  Bureau 
of  Mines  will  be  found  that  deals  with  an  investigation 
as  to  the  temperatures  and  gases  found  in  certain  tunnels 
of  the  Chesapeake  &  Ohio  R.  R.  The  engine  principally 
used  was  equipped  with  a  fan  blower  taking  air  from  a 
point  near  the  rails  and  blowing  it  into  the  cab  in  front 
of  the  seats  of  the  engineer  and  fireman. 

In  the  November,  1920,  issue  of  Railway  &  Loco- 
motive Engineering  there  was  an  article  descriptive  of 
a  duct  for  conveying  the  smoke  and  gases  from  the  stack 
to  a  point  of  discharge  back  of  the  hood  of  the  cab,  and 
a  method  of  ventilation  similar  to  that  set  forth  in  the 
report  under  consideration.  These  were  in  use  on  that 
portion  of  the  Southern  Ry.  between  Cincinnati  and 
Chattanooga.  And  again  in  the  March,  1923.  issue,  there 
was  a  description  of  a  tunnel  mask  used  on  the  same  lines. 

The  tunnels  on  that  road  between  Danville,  Ky.,  and 
Oakvale,  Tenn.,  are  single  tracked  and  with  barely  clear- 
ance enough  for  the  engines.  Indeed  so  completely  are 
they  filled  that  it  is  impossible  to  get  off  one  of  the 
large  engines  when  they  are  in  the  tunnel.  And  when 
passing  through  the  temperature  in  the  cabs  rise  to  a  point 
where  one's  clothing  seems  to  be  on  fire  and  the  exposed 
skin  of  the  body  fo  be  blistering.  But  under  ordinary 
conditions  even  such  as  these  it  is  not  the  high  temperature 
that  causes  the  maximum  of  distress  but  the  quality  of 
the  air  that  one  is  forced  to  breathe.  Without  the  method 
of  ventilation,  the  usual  custom  of  burying  the  nose  and 
mouth  in  a  handful  of  waste  affords  some  relief,  but  it 
frequently  requires  the  exertion  of  great  will  power  to 
refrain  from  removing  the  waste  for  an  imaginary  gasp 
of  air. 

The  high  temperatures  registered  under  the  roof  of  the 
cab  do  not  exist  at  the  breathing  level,  so  that  air  quality 


is    what    should    be    provided,    with    some    disregard    of 
temperature. 

This  can  be  secured  by  the  use  of  a  suitably  constructed 
tunnel  mask  taking  air  from  the  main  reservoir  of  the  air 
brake  system.  The  air  drawn  from  that  source  has 
already  been  filtered  and  the  heat  of  compression  has  been 
radiated  so  that,  as  it  expands  in  the  tunnel  mask,  it  is 
cooled  well  below  that  of  even  the  outside  temperature 
and  breathing  can  be  conducted  as  freely  and  comfortably 
as  outside,  while  the  discomforts  of  the  high  temperature 
are  hardly  worth  considering. 

For  a  hand-fired  locomotive,  and  where  coal  has  to  be 
placed  in  the  firebox  while  traversing  a  tunnel  the  mask 
possesses  the  inconvenience  of  having  a  tube  connection 
to  the  air  brake  system,  and  this  is  hampering  to  the 
movements  of  the  fireman.  But,  with  a  stoker-fired 
engine,  the  mask  sets  up  conditions  of  comfort  so  far  as 
breathing  is  concerned. 

The  fan  blower,  such  as  that  described  delivers  a  stream 
of  fresh  air  to  the  two  men  of  the  crew  and  if  they  choose 
to  bend  forward  and  let  it  blow  in  their  faces,  there  is  no 
reason  why  they  should  be  in  difficulty. 

The  same  conditions  prevail  where  the  Churchill  system 
of  ventilation  is  used.  When  the  train  is  running  with  the 
blast,  it  runs  slowly  and  its  exhaust  steam  and  gasses  are 
carried  on  ahead  of  it,  leaving  the  atmosphere  of  the  cab 
clear  and  of  a  temperature  only  slightly  above  that  of 
the  outside  air. 

This  was  demonstrated  in  the  case  of  the  tunnels  fitted 
with  the  Churchill  ventilators  in  the  Bureau  of  Mines  in- 
vestigations, where  the  temperature  was  as  low  as  from 
82°  to  87°  in  the  fireman's  side,  and  the  notes  say  that 
there  was  no  discomfort,  no  smoke,  moisture  heavily  con- 
densed and  fans  delivered  good  cool  air.  And  in  one  case 
the  notation  is  that,  before  entering  such  a  tunnel,  the  tem- 
peratures ranged  from  97°  to  131°,  yet  while  in  the  tunnel 
the  temperatures  on  the  two  sides  of  the  engineer  were  70° 
and  107°,  respectively  and  on  the  two  sides  of  the  fireman's 
seat  they  were  113°  and  104°,  respectively. 

It  is  apparent,  then,  that  with  appliances  that  are  avail- 
able, it  is  possible  to  make  tunnel  work  not  only  safe  as  far 
as  gases  are  concerned  but  reasonably  comfortable  in  the 
matter  of  temperature. 

The  Churchill  system  is  expensive  to  install  but  the 
tunnel  mask  will  afford  every  protection  that  is  really 
needed.  It  is  inexpensive  in  first  cost,  and  the  connec- 
tions for  using  it  can  be  readily  applied  on  any  locomotive. 
So  that  it  would  seem  that,  in  any  trouble  from  tunnel 
gases,  the  responsibility  rests  either  with  the  manage- 
ment for  failing  to  provide  the  necessary  means  of  relief, 
or  on  the  men  for  failing  to  make  use  of  the  means  pro- 
vided, which  frequently  happens  to  be  the  case. 


Designing  for  Repairs 

The  outside  drypipe  placed  upon  the  Mallet  locomotives 
of  the  Kansas  City  Southern  Ry.,  as  illustrated  in  an- 
other column  of  this  issue,  offers  a  solution  of  some  of 
the  troubles  experienced  with  the  inside  pipe  as  ordi- 
narily applied.  It  must  be  frankly  acknowledged  that  it 
does  not  improve  the  appearance  of  the  locomotive,  and 
it  may  be  difficult  to  make  such  an  application  on  some 
locomotives.  In  many  instances  the  boiler  shell  has  so 
large  a  diameter  that  the  clearance  space  above  it  limits 
the  dome  to  the  size  of  a  mere  wart,  and  cuts  the  outside 
stack  down  to  not  much  more  than  a  ferrule  around  a 
hole  in  the  smokebox.  Under  these  conditions  the  plac- 
ing of  an  8y2  in.  or  9  in.  pipe  with  the  necessary  flanges 
that  will  bring  the  diameter  required  up  to  16  in.  may 
be  out  of  the  question,  and  then  there  does  not  seem  to 
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1  it.-  ;mv  course  open  to  the  designer  but  to  place  the  dry- 
pipe  in  the  conventional  position  inside  of  the  shell. 

Bui  the  principle  that  led  to  the  use  of  this  form  of 
pipe  on  the  Kansas  Cit)  Southern  of  designing  for  the 
repairman  is  one  that  every  designer  should  keep  con- 
stantly in  mind. 

Any  part  of  a  locomotive  is  apt  to  fail  at  any  time, 
and  a  failure  of  some  parts  may  so  delay  the  machine 
at  the  terminals  because  of  inaccessibility,  as  to  prevent  it 
from  going  out  on  its  regular  run.  Everything  ahout 
the  modern  locomotive  has  become  so  heavy  that  what 
were  once  simple  repairs  quickly  made,  now  take  a  great 
deal  of  time  and  cost  much  because  of  the  weights  to  be 
handled,  and  if  inaccessibility  is  added  to  the  weight  the 
difficulties  and  expense  may  be  much  more  than  doubled. 

M.un  rods,  for  example,  that  once  upon  a  time  could 
be  taken  down  tor  the  filing  of  brasses,  by  one  man.  must 
now  be  handled  by  jacks  or  cranes  and  even  the  brasses 
themselves  are  too  large  and  heavy  to  be  picked  up  and 
carried  about.  And  this  leads  to  a  reminder,  if  any  re- 
minding is  necessary,  of  the  desirability  of  cutting  down 
weights  by  the  use  of  especially  selected  material.  But 
in  regard  to  this  one  is  hardly  called  upon  to  read  a  lec- 
ture, for  that  has  been  pretty  constantly  preached  for  the 
past  two  decades.  Still  there  is  probably  some  room  for 
improvement.  This  would  seem  to  be  especially  true  of 
the  reciprocating  parts.  When  we  read  of  such  parts 
weighing  more  than  a  ton.  and  see  the  counterbalance  in 
the  main  driving  wheel  filling  the  whole  or  nearly  the 
whole  of  the  half  circle  opposite  the  crank  pin,  we  know 
that  the  limits  have  been  reached  and  that  there  is  at 
least,  a  field  for  study  open  to  the  designer. 

It  goes  without  saying  that  an  increase  of  accessibility 
will  be  accompanied  by  a  decrease  in  the  cost  of  repairs. 

And.  by  the  way,  would  it  not  be  well,  sometimes,  to 
base  the  cost  of  repairs  on  weight  simply  for  the  sake  of 
obtaining  comparison  ? 

The  old  standard  locomotives  that  had  a  total  weight  in 
working  order  of  from  80,000  to  90,000  lbs.  ran  over 
tracks  that  were  far  inferior  in  smoothness  of  alinement 
to  those  obtaining  today.  Yet  their  repair  costs  were  far 
less  per  mile,  but  they  weighed  less  and  hauled  less.  A 
train  of  fourteen  cars  with  a  total  weight  behind  the 
tender  of  not  more  than  280  tons  was  a  very  heavy  train. 
If  we  compare  this  engine's  weight  and  its  performance 
with  one  of  the  present  day  we  can  easily  multiply  its 
weight  by  four  or  five  and  its  tonnage  rating  by  eight  or 
ten  which  would  be  a  fairer  basis  of  comparison  of  repair 
costs  than  that  of  mileage. 

But  in  spite  of  this  favorable  showing  we  are  and  ever 
shall  be  confronted  with  the  demand  for  an  increase  of 
efficiency  and  decrease  of  cost  and  there  is  probably  no 
better  way  to  accomplish  both  of  these  objects  than  for 
the  designer  to  add  accessibility  to  the  object  that  he  has 
in  view. 


The  Report  on  the  Power  Brake  Hearin 


The  report  on  the  Power  Brake  Hearing  before  the 
Interstate  Commerce  Commission,  the  conclusions  of 
which  were  published  in  the  August  issue  of  Railway 
and  Locomotive  Engineering,  and  which  is  now  given 
more  in  detail,  in  another  column,  is  deserving  of  the 
close  attention  of  all  who  are  interested  in  brake  applica- 
tion. 

There  was  so  much  of  contradictory  evidence  at  the 
hearings  as  to  the  functioning  of  all  brakes  that  the  com- 
mission was.  in  self  defense,  forced  into  making  the  last 
tests  on  the  Norfolk  &  Western  Railway,  in  order  to 
determine  the  truth  as  to  the  action  of  the  brakes  in  ques- 
tion. 


h  had  already  made  a  report  on  the  \  irginian  tests  of 
1918  which  was  most  vigorously  attacked.  In  the  Mor- 
t'olk  &  Western  tests  the  trains  were  operated  in  accord- 
ance with  the  rules  ol  the  road,  but  conditions  were  set 
up  that  were  confessedly  more  severe  than  would  be  en- 
countered in  regular  service.  It  is  on  the  result  of  these 
lists  that  the  report  is  issued. 

Its  conclusions  set  forth  the  general  requirements  that 
should  be  met  in  order  to  obtain  the  best  possible  results 
in  train  handling,  and  they  start  out  with  what  has  a 
mandatory  appearance  in  the  statement  that  "improve- 
ments in  the  operation  of  power  brakes  for  both  passenger 
and  freight  trains  are  essential  and  must  lie  effected. "' 

The  commission  has  not,  however,  issued  any  order 
requiring  any  change  or  modification  in  air  brake  equip- 
ment or  practice,  but  has  left  the  case  open  for  further 
consideration  and  consultation  with  the  interested  parties 
who  are,  first  of  all  the  railroads.  These  will  probably 
have  an  opportunity  to  offer  advice  and  make  suggestions, 
after  which  we  may  look  for  some  order  changing  the 
present  air  brake  regulations,  as  this  is  distinctly  inti- 
mated in  the  summing  up  of  the  conclusions,  by  the  state- 
ment that  "full  specifications  and  requirements  covering 
more  fully  the  functions,  maintenance  and  operation  of 
power  brakes  and  apnliances  should  be  adopted.  ' 


Brightening   of   Numbers    and   Lettering   on 
Freight  Car  Equipment 

The  following  circular  regarding  the  maintenance  of 
lettering  on  freight  cars  has  been  issued  by  Division  V 
Mechanical  of  the  American  Railway  Association : 

Attention  has  been  called  to  the  need  for  brightening 
the  numbers  and  lettering  on  freight  car  equipment,  par- 
ticularly those  of  steel  construction.  The  Transportation 
Division  advises  that  under  present  conditions  it  is  ex- 
tremely difficult  for  number  takers  to  be  certain  that  they 
have  taken  the  correct  numbers,  and  m  consequence  there 
are  innumerable  errors  in  the  records  which  are  costly  to 
correct.  The  restoration  of  per  diem  accounting,  effective 
October  1,  1919,  makes  it  imperative  that  the  stenciled. 
letters  and  numbers  on  all  freight  equipment  cars  be  main- 
tained and  the  identity  kept  bright. 

When  the  lettering  or  numbering  is  found  in  bad  con- 
dition, the  identity  must  be  renewed  by  either  repainting 
or  by  applying  new  stenciled  letters  and  numbers. 

If  there  is  not  sufficient  paint  on  car  to  properly  retain 
the  new  stenciling,  and  condition  of  car  does  not  justify 
entire  repainting,  one  coat  should  be  applied  as  a  panel 
back  of  the  stenciling  so  that  the  paint  used  in  applying 
the  numbers  and  letters  will  hold,  otherwise  the  marking 
applied  will  soon  become  illegible  and  make  it  necessary 
to  again  apply  the  identity  marking  within  a  short  period. 
Before  applying  paint  to  steel,  it  should  be  scraped  so  as 
to  clean  off  all  blisters  and  loose  paint. 


One  Example  of  the  Economics  Practised 

The  Southern  Pacific  Railroad  in  1923  saved  $2,531,- 
878  through  the  accumulation  and  reclamation  of  mate- 
rial and  supplies  which  otherwise  might  have  been  junked 
or  discarded. 

Out  of  the  accumulation  of  scrap,  $612,955  was  saved 
through  reclamation.  In  addition  to  this,  more  than  51,- 
000  tons  of  scrap  were  sold  for  $665,584,  while  the  Com- 
pany itself  used  over  again  for  other  purposes  58,245  tons 
valued  at  $1,253,339. 

The  material  reclaimed  included  couplers,  brake  beams, 
switch  points,  frogs,  rail  joints,  type  plates,  spikes,  lum- 
ber, brake  shoes  and  castings  of  all  kinds. 


Maximum   Loading   of   Freight   Trains 

A  Method  of   Computing  Adjusted   Tonnage  Ratings  for  Maximum  Freight   Train   Loads 


At  the  thirty-first  annual  convention  of  the  American 
Association  of  Railroad  Superintendents  in  June,  1924, 
the  following  was  submitted  as  a  report  by  a  committee 
of  which  A.  E.  Boughner,  superintendent  of  the  Missouri- 
Kansas-Texas  Ry.,  was  chairman  : 

When  this  subject  was  discussed  by  our  committee,  two 
questions  arose  as  to  what  was  actually  meant ;  whether  it 
was  desired  to  consider — (  1  )  Maximum  load  behind  the 
engine  or  (2)  Maximum  average  train  load  fur  an  entire 
line. 

inasmuch  as  the  operation  of  freight  trains  on  different 
lines  differs  in  accordance  with  the  service  requirements, 
it  was  felt  the  maximum  load  behind  the  engine  was  the 
real  subject,  for  the  reason  that  if  the  maximum  load 
behind  the  engine  is  maintained  as  constantly  and  con- 
sistently as  the  service  will  permit,  the  best  average 
maximum  trainload  for  the  entire  line  will  be  obtained. 

It  is  fully  realized  by  your  committee  that  the  maximum 
load  behind  the  engine,  as  well  as  a  maximum  average 
trainload  for  an  entire  line,  does  not  necessarily  mean  the 
most  economical  train  loads,  due  to  the  operating  con- 
ditions, and  it  is  therefore  our  desire  to  submit  a  plan  of 
obtaining  the  maximum  engine  load  based  on  established 
and  tested  plans  and  formulas  leaving  it  to  the  individual 
line  lo  determine  what  modifications,  if  any,  should  be 
made  to  meet  local  operating  conditions.  Accordingly  we 
have  reached  the  conclusion  that  the  main  factors  in  ob- 
taining a  maximum  trainload  are  as  follows: 

1.  Establishing  a  practical  rating  for  the  engine. 

2.  Require  every  engine  to  haul  this  rating  the  greatest 
distance  possible. 

3.  Require  all  of  the  trains  to  do  all  of  the  time  what 
some  of  the  trains  do  some  of  the  time. 

4.  A  regular  and  accurate  method  of  obtaining  statis- 
tic-, indicating  what  the  engines  are  actually  handling,  so 
arranged  that  the  information  will  reach  those  concerned 
in  the  shortest  possible  time  after  the  train  has  been 
operated,  and  with  it  a  system  for  following  up  the  train- 
load  closely,  so  that  the  attention  of  the  officers  responsible 
is  constantly  and  immediately  called  to  the  failure  of 
engines  to  handle  the  proper  tonnage  when  such  cases 
occur. 

Taking  up  these  subjects  in  the  order  they  appear  above : 

1.  It  is  our  opinion  that  the  best  method  for  establish- 
ing  a  practical  rating  for  the  engine  can  best  be  arrived 
at  1)\  taking  the  theoretical  tractive  power  of  the  engine 
to  establish  a  so-called  theoretical  rating';  this  to  be  fol- 
lowed bv  actual  tests  should  be  conducted  with  a  dyna- 
mometer car.  It  is  our  opinion  that  the  question  of  ad- 
justed rating  is  a  very  important  one  if  the  adjustment  is 
properly  worked  out.  A  formula  which  has  been  success- 
fully used  is  shown  below:  "Methods  of  computing  ad- 
justed tonnage  ratings."  The  various  resistances,  etc., 
which  are  shown  in  this  formula  are  those  obtained  after 
careful  study  and  it  is  not  felt  for  the  purpose  of  this 
report  that  the  method  of  arriving  at  these  resistances  is 
necessary,  but  rather  that  a  formula  that  could  be  used 
bv  men  in  different  branches  of  the  transportation  de- 
partment wi  luld  be  most  beneficial,  the  whole  plan  being 
dependent  upon  power  being  properly  maintained. 

2.  The  method  shown  in  paragraph  4  will,  to  a  very 
large  degree,  enfcr  into  this  situation,  but  the  important 
matter  in  connection  with  this  subject,  as  we  view  it,  is  to 
confine  the  authority  to  reduce  the  established  tonnage 
rating  to  as  few  men  as  possible  and  preferably  to  the 
chief  train  dispatcher  alone. 
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3.  How  to  make  every  train  haul  the  rating  is  a  sub- 
ject that  is  of  sufficient  importance  to  warrant  a  paper  on 
it  alone.  We  hope  to  touch  briefly  the  points  which  we 
regard  as  important. 

(  a  i  The  proper  building  of  the  train  in  the  yard  so 
that  the  train  will  run  intact  as  far  as  possible,  which 
involves  proper  classification  of  freight  and  confining 
local  work  to  the  fewest  number  of  trains. 

{b)  The  calculation  of  tonnage  should  be  delegated 
to  an  employee  competent  to  make  such  calculations,  and 
one  who  has  been  thoroughly  instructed  with  reference 
to  the  ratings.  Where  the  volume  of  tonnage  handled  is 
sufficient,  we  recommend  the  use  of  computing  machines 
for  this  purpose,  and  that  the  tonnage  record  be  taken 
from  the  waybill. 

(c)  On  low  grade  lines  where  the  trains  are  long,  and 
the  possibility  of  interruption  to  service  by  equipment 
defect  is  of  sufficient  importance,  we  recommend  consider- 
ation be  given  to  the  marking  of  all  weak  cars  in  the  re- 
ceiving  ward,  and  that  they  be  switched  separately  and 
run  in  trains  of  reduced  tonnage  as  often  as  the  accumu- 
lation will  permit,  but  at  least  once  every  twenty-four 
hours,  thereby  eliminating  the  weak  car  from  the  heavy 
tonnage  train  and  avoiding  the  necessity  of  switching 
cars  out  on  line  and  running  other  trains  out  light  of 
tonnage  to  move  them;  and  the  delays  incident  thereto. 

id)  Prepare  for  each  yard  a  list  of  calling  times,  indi- 
cating a  time  at  which  trains  may  be  called,  providing  a 
sufficient  number  of  calls  to  move  the  maximum  number 
of  cars  to  care  for  the  business,  and  have  such  list  made 
with  the  view  of  avoiding  confliction  with  other  train 
movements,  and  then  prohibit  the  running  of  trains  at 
times  other  than  the  time  shown.  On  some  lines  a  schedule 
has  been  worked  out  for  each  of  these  runs  over  the 
freight  district,  which  is  helpful  to  supervising  officers 
when  encountering  trains  on  line  to  be  able  to  determine 
immediately  upon  learning  when  the  train  was  called, 
whether  the  performance  has  been  up  to  standard. 

I  e  )  The  importance  of  providing  a  standard  perform- 
ance for  tonnage  freight  trains  over  a  freight  district  is 
nut  to  he  overlooked.  A  standard  performance  when 
reached  and  agreed  upon  can  then  be  used  as  a  measure 
by  which  all  other  movements  may  be  judged. 

4.  It  is  difficult  to  outline  a  plan  for  compiling  tonnage 
statistics  that  will  be  suitable  for  every  railroad.  The 
extent  of  the  organization  necessary  to  handle  this  im- 
portant matter  is  dependent  upon  the  volume  of  tonnage 
handled.  A  system  which  has  been  productive  of  good 
results  is  one  which  provides  for  the  establishing  of  a  100 
per  cent  performance  standard  for  freight  operation  for 
each  division,  based  upon  either  the  cost  per  100  gross 
ton  miles  in  crew  wages  or  in  gross  ton  miles  per  hour 
of  crew  time,  for  a  full  rated  train  to  pass  over  the  district 
without  overtime.  Under  this  system  there  would  be 
maintained  a  tonnage  bureau,  which  may  consist  of  one 
or  more  employes  in  the  office  of  each  superintendent, 
to  whom  a  copv  of  the  wheel  reports  covering  the  move- 
ment of  all  freight  train  service  are  sent  each  day.  These 
wheel  reports  should  contain  not  only  the  gross  tonnage, 
but  the  tare  and  net  as  well.  They  will,  of  course,  con- 
tain data  showing  the  class  of  engine  used,  length  of  time 
on  road.  etc.  This  information  is  drawn  off  in  the  tonnage 
bureau  as  soon  as  possible  after  the  wheel  reports  are 
received,  and  submitted  to  the  superintendent  and  such 
officers  as  he  may  designate.  It  is  usually  kept  in  a  tabu- 
lated form  so  that  the  officers  mav  not  only  observe  the 
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dailj  performance,  but  the  performance  of  the  division 
in  date,  and  immediately  observe  their  percentage  of  the 
Hi"  several  freight  districts,  and  where  these  districts  are 
under  the  direction  of  an  assistant  superintendent  or  train- 
master, the  records  for  each  district  are  kept  separate  in 
order  that  the  superintendent  may  immediately  determine 
which  district  is  dropping  behind.  This  tonnage  bureau 
also  submits  to  the  superintendent  a  statement  for  each 
yard  on  which  is  shown  the  trains  that  have  been  dis- 
patched short  of  the  engine's  rating,  and  which  permits 
of  a  continual  following  up  of  the  matter.  It  is  our 
opinion  a  standard  based  upon  gross  ton  miles  per  hour 
on  crew  time  is  sufficient  to  enable  the  officers  to  determine 
quickly  and  accurately  how  their  operation  is  running  and 
that  it  is  not  necessary  to  maintain  the  statistics  necessary 
to  arrive  at  costs. 

The  question  of  adjusting  the  tonnage  rating  on  ac- 
count of  temperature  variations  is  one  that  has  received 
a  great  deal  of  thought  and  study.  It  is  our  feeling,  how- 
ever, thai  rather  than  resort  to  a  percentage  reduction 
as  temperature  drops,  that  it  is  better  to  maintain  the 
same  rating  for  the  engine  and  increase  the  adjustment 
with  temperature  variations.  The  adjusted  ratings  under 
such  circumstances  should  be  designated  by  the  letters  A, 
B,  C  and  D;  A  being  full  rating,  temperature  above  35 
degrees;  B,  20  to  35  degrees;  C.  0  to  2i>  degrees;  D,  be- 
low zero.  It  is.  of  course,  generally  known. that  tonnage 
trains  are  the  first  to  be  affected  by  cold  weather.  It  is 
also  recognized  that  trains  which  make  almost  continuous 
runs  without  stops  are  not  affected  as  much  by  cold 
weather  as  trains  on  lines  where  the  operating  conditions 
require  frequent  stops  and  sometimes  long  delays.  The 
effect  of  high  wind  is.  of  course,  the  same,  regardless 
of  the  above  conditions,  and  it  follows,  therefore,  that 
the  combination  of  high  wind  and  cold  weather  should  be 
amply  compensated  by  reduced  ratings,  as  not  only  is 
the  train  resistance  increased,  but  the  loss  of  power  on 
the  engine  affects  its  hauling  capacity.  It  is  difficult  to 
always  predict  the  conditions  a  train  will  encounter  on 
its  trip,  but  the  following  should  be  carefully  considered: 

( a  )  Trains  leaving  a  terminal  in  the  afternoon  will 
have  the  lower  night  temperatures  to  meet. 

i  b  )  Trains  starting  after  midnight  may  find  operating- 
conditions  better  after  the  sun  is  up. 

(c)  Trains  starting  a  run  in  low  altitudes  will  find 
colder  weather  in  the  mountains. 

(d)  Trains  starting  in  mountains  may  often  take  on 
tonnage  in  the  low  lands. 

(  e  )  Trains  having  many  stops  and  starts  will  be  af- 
fected by  cold  more  than  trains  running  continuously. 

(  f )  Trams  starting  up  grade  on  leaving  a  terminal 
will  handle  larger  ratings  if  helped  out  of  the  terminal  for 
20  minutes  until  the  journals  become  warmed. 

(  g )  Location  of  passing  sidings  play  an  important 
part  in  rating  trains  in  winter.  If  sidings  are  in  such  po- 
sition that  train  starts  out  of  siding  on  a  downgrade  or  on 
a  grade  substantially  less  than  the  ruling  grade,  larger 
ratings  may  be  handled  than  in  the  case  where  sidings  are 
located  on  ruling  grades. 

(h)  If  trains  move  out  of  the  terminal  promptly  and 
put  in  time  on  the  road  instead  of  standing  in  yards  a 
better  rating  may  be  handled  than  when  a  larger  part  of 
the  allowable  time  is  being  consumed  in  doing  nothing. 

By  reason  of  the  various  temperature  conditions  in  dif- 
ferent parts  of  the  country,  it  is  difficult,  if  not  impossi- 
ble, to  submit  a  plan  for  working  out  the  adjustment 
necessary  for  the  individual  line.  It  is  felt  this  could  only 
be  properly  determined  by  actual  tests  on  the  line  itself. 
For  example,  in  the  middle  Atlantic  states  the  train  load 
will  decrease  from  15  per  cent  to  30  per  cent  in  the  winter 
dependent  upon  conditions. 


The  question  of  tonnage  train  speed  is  also  an  important 
one  ami  we  feel  that  high  speed  is  not  essential,  but  mi 

tin  contrary  is  somewhat  detrimental,  and  it  is  tin  ii  liin 
our  recommendation  that  the  speed  of  slow  freights  be 
restricted  to  thai  which  will  permit  an  engine  to  handle 
its   full  tonnage  over  the  line  easily  and  vvitlmut   0Vi  rtime 

We  have  purposely  omitted  any  reference  to  fast  freight 
or  local  freight  ratings  for  the  reason  that  tin-  requiri 
nients  of  the  service  on  the  individual  line  will  determine 
very  largely  both  the  fast  freight  ratings  that  it  is  neces- 
sary to  establish,  and  the  local  freight  rating.  We  would 
suggest,  bow  ever,  that  the  ratings  be  established  in  exactly 
the  same  manner  as  for  tonnage  freights  and  that  the 
same  consideration  be  given  in  establishing  a  standard.  SO 
that  a  maximum  train  load  not  only  in  fast  freight,  but 
also  in  local  freight,  will  be  obtained,  and  that  the  same 
statistics  and  follow  up  system  be  used.  A  careful  check 
of  freight  moving  under  fast  freight  billing  is  also  essen 
tial  as  it  is  frequently  found  that  freight  so  moved  is  not 
entitled  to  fast  freight  movement,  which  unnecessarily  in- 
creases the  number  of  fast  freights  operated,  and  vviib 
a  disastrous  effect  on  trainload. 

In  conclusion,  train  loading  is  something  that  has  to 
be  worked  out  on  every  division,  as  there  are  two  essential 
rules  that  must  be  considered  in  order  to  get  the  best  re- 
sults, namely,  tonnage  and  time.  To  handle  heavy  ton- 
nage on  a  single  track  railroad  when  traffic  is  dense, 
thereby  consuming  too  much  time  is  more  expensive  than 
handling  a  lighter  train  load  at  a  faster  speed.  The  prob- 
lem, therefore,  is  to  find  out  the  economical  train  load. 
On  some  divisions  the  cost  per  ton  mile  on  fast  freights 
is  lower  than  on  tonnage  freight  for  the  reason  that  the 
freights  can  be  kept  moving  practically  all  of  the  time 
while  tonnage  freights  are  required  to  remain  in  side 
tracks  for  the  fast  freights  and  other  trains  to  pass.  ( >ri 
other  territories  the  reverse  is  true  and  in  submitting  this 
paper  it  is  the  hope  of  the  committee  that  they  have  made 
suggestions  which  will  be  of  assistance  to  the  members  in 
working  out  the  best  solution  as  indicated  by  their  indi- 
vidual requirements. 

Method  of   Computing   Adjusted  Tonnage   Ratings 

Loaded  car  resistance.  Resistance  on  the  level  is  3.8 
pounds  per  ton,  that  is,  a  loaded  car  weighing  70  tons 
(car  and  contents)  requires  70  times  3.8  pounds,  or  266 
pounds  draw-bar  pull  to  keep  it  in  motion  at  freight  train 
speed  on  level  track. 

Empty  car  resistance.  Resistance  on  the  level  is  8.3 
pounds  per  ton,  that  is,  an  empty  car  weighing  20  tons 
requires  20  times  8.3  pounds,  or  166  pounds,  to  keep  it  in 
motion  on  level  track. 

Grade  resistance.  Expressed  in  pounds  per  ton,  the  re- 
sistance of  any  grade  is  equal  to  20  times  the  rate  in  per 
cent.  That  is  a  0.3  per  cent  grade  offers  a  resistance  of  20 
times  0.3  or  6  pounds  per  ton. 

Curve  resistance.  The  resistance  of  one  degree  oi 
curvature  has  been  found  to  average  0.8  of  a  pound  per 
ton  passing  around  it.  That  is,  a  70-ton  load  moving 
around  a  one-degree  curve  on  level  track  would  require 
70  times  0.8  pounds,  or  56  pounds,  of  draw  bar  pull  (in 
addition  to  the  26d  pounds  draw  bar  pull  mentioned  under 
loaded  car  resistance  )  to  keep  it  in  motion  at  freight  train 
speed. 

As  curvature  is  given  as  so  many  degrees  per  100  feet 
(a  one-degree  curve  means  one  degree  in  one  hundred 
feet,  and  a  five-degree  curve  means  five  degrees  in  one 
hundred  feet),  and  grade  is  usually  stated  as  so  many 
feet,  or  decimals  of  a  foot,  per  100  feet,  it  is  customary  to 
translate  curvature  into  equivalent  grade  and  then  add 
this  amount  to  the  straight  grade  before  calculating  the 
grade  resistance.     As  grade  resistance  in  pounds  per  ton 
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is  equal  to  20  times  the  rate  of  grade  in  per  cent,  the 
equivalent  grade  for  any  given  degree  of  curve  is  found 
by  dividing  the  curve  resistance  in  pounds  per  ton  by  20. 
From  this  it  is  evident  that  a  one-degree  curve  with  resis- 
tance 0.8  pounds  per  ton  is  equivalent  to  a  0.04  per  cent 
grade,  while  a  five-degree  curve  with  resistance  4.0  pounds 
per  ton  would  be  equivalent  to  a  0.2  per  cent  grade.  On 
what  are  termed  compensated  grades  this  procedure  is 
unnecessary  for  the  reason  that  the  grades  around  the 
curves  have  all  been  reduced  to  allow  for  the  curve  re- 
sistance, that  is,  0.04  per  cent  per  degree. 

Available  tractive  effort.  If  the  theoretical  tractive 
power  of  a  locomotive  is  54,600  pounds,  it  is  found  that 
at  speeds  of  8  to  10  miles  per  hour  we  have  only  about 
41.900  pounds  on  straight  level  track,  available  for  haul- 
ing train.  This  available  draw  bar  pull  is  further  re- 
duced when  grades  or  curves  are  encountered  by  the  num- 
ber of  pounds  absorbed  in  moving  the  engine  and  tender 
( 232  tons)  against  such  resistance. 

Building  a  Train  of  70-Tox   Loads,  or  20-Ton 

Empties  for  a  0.3  Per  Cent  Grade 

Available  drawbar  pull  of  locomotive  on  level 41,900  lbs. 

Deduct  grade  resistance    (232  tons  times  6  pounds)    1,392  lbs. 

Available  for  hauling  train  40,508  lbs. 

Resistance  of  a  70-ton  load  on  0.3  per  cent  grade 

(266  pounds  plus  420  pounds)   686  lbs. 

40,508   divided    by   686   gives    59    loads    as    hauling 

capacity 
59  loads  times  70  tons  gives  actual  weight  of  train  4,130  tons 
Resistance  of  a  20-ton  empty  on  0.3  per  cent  grade 

( 166  pounds  plus  120  pounds )   286  lbs. 

40.508  divided  by  286  gives   142  empties  as  hauling 

capacity. 
142  empties   times  20  tons   gives   actual   weight   of 

trains     2,840  tons 

As  the  same  resistance  factors  were  considered  in  both 
cases  it  is  evident  that  142  empty  cars  weighing  2,840 
tons  pulls  just  the  same  on  a  0.3  per  cent  grade  as  59 
loaded  cars,  weighing  4,130  tons.  It  is  also  evident  that 
trains  made  up  of  cars  having  any  other  weights  than  70 
tons  or  20  tons  will  show  actual  tonnages  somewhere  be- 
tween the  above  limits  of  4,130  and  2,840.  and  such  trains 
would  all  require  the  total  available  drawbar  pull  (40,- 
508  pounds)  of  the  locomotive  on  the  0.3  per  cent  grade. 
However,  it  is  impossible  to  determine  what  these  actual 
tonnages  will  be  unless  we  figure  out  the  resistance  of 
each  car  and  then  keep  totalling  the  resistance  until  we 
reach  the  limit  of  40,508  pounds  drawbar  pull.  This 
would,  of  course,  consume  a  great  deal  of  time  and  the 
following  simple  scheme  was  devised  in  order  to  get  the 
desired  result  without  undue  effort. 

(1)  The  hauling  capacity  of  the  locomotive  in  20-ton 
empties  and  in  70-ton  loads  is  figured  for  the  given  ruling 
grade. 

(2)  The  difference  in  the  actual  tonnage  of  the  two 
trains  is  divided  by  the  difference  in  the  number  of  cars 
and  the  quotient  so  obtained  is  called  the  adjustment 
factor. 

For  example : 

On  a  0.3  per  cent  grade  this  locomotive  can  haul 

No.  Cars       Actual  Tons 

In  20-ton  empties  142  2.840 

In  70-ton  loads  59  4.130 

Difference 83  1.290 

Adjustment   factor    (1,290  divided  by   83),   1S.S  tons   per   car. 
(As  the  result  is  an  approximation  we  use   15  tons.) 

L'sing  the  above  adjustment  factor  instead  of  the  longer 


method  previously  outlined,  the  following  results  are  ob- 
tained : 

Hauling  capacity  of  this  locomotive  59  70-ton 
loads    4,130  actual  tons 

Adjustment — 59  cars  at  15  tons  per  car 850 

Rating  in  adjusted  tons  4,980 

Hauling  capacity  of  this  locomotive  142  20-ton 

empties    2,840  actual  tons 

Adjustment — 142  cars  at   15  tons  per  car.... 2,130 

Rating  in   adjusted   tons    4,970 

The  figured  rating  for  this  on  a  0.3  per  cent  grade  is 
5.000  adjusted  tons  (with  adjustment  15  tons  per  car). 
The  difference  indicated  is  due  to  not  figuring  on  frac- 
tional parts  of  cars. 

From  the  above  it  is  evident  that  by  taking  5,000  tons 
(adjusted)  as  the  rating  and  considering  70-ton  loads  as 
weighing  85  tons  and  20-ton  empties  as  weighing  35  tons, 
we  can  build  trains  of  loads,  or  trains  of  empties,  or 
trains  of  loads  and  empties  mixed,  that  will  all  require  the 
same  drawbar  pull  (40.508  pounds)  to  haul  them  on  a 
0.3  per  cent  grade.  This  is,  of  course,  the  principal  ob- 
ject of  the  adjusted  tonnage  rating  scheme. 

Building  a  Train  of  70-Ton   Loads,  or  20-Ton 
Empties,  for  a  1.0  Per  Cent  Grade 

Available  drawbar  pull  of  this  locomotive  on  level 

track    41.900  lbs. 

Deduct  grade  resistance  (232  tons  time  20  pounds)   4,640  lbs. 

Available   for   hauling  train   37,360  lbs. 

Resistance  of  a  70-ton  load  on  1.0  per  cent  grade 

(266  pounds  plus  1,400  pounds)    1,666  lbs. 

37,360  divided  by   1,666  gives  22  loads  as  hauling 

capacity. 
22  loads  times  70-tons  gives  actual  weight  of  train  1,540  tons 
Resistance  of  a  20-ton   empty   on  a   1.0  per  cent 

grade   (166  pounds  plus  400  pounds)    566  lbs. 

37,360  divided  by  566  gives  66  empties  as  hauling 

capacity. 
66  empties  times  20  tons  gives  actual  weight  of  train  1,320  tons 
To  determine  the  adjustment  factor  for  a  1.0  per 

cent  grade : 

No.  cars     Actual  tons 

A  train  of  70-ton  loads   22  1 ,540 

\  train  of  20-ton  empties   66  1,320 

Difference    44  220 

Adjustment  factor   I  220  divided  by  44),  5  tons  per  car. 
To  determine  the  rating  of  this   locomotive  on  a 
1.0  per  cent  grade  in  adjusted  tons: 

Hauling  capacity  22  70-ton  loads  1,540  actual  tons 

Adjustment — 22  cars  at  5  tons  per  car   110 

Rating  in  adj  usted  tons  1,650 

Hauling  capacity   66  20-ton   empties    1,320  actual  tons 

Adjustment — 66  cars  at  5  tons  per  car 330 


Rating  in  adjusted  tons .1.650 

aring  the  ratings  and  adjustments  obtained  for 


Rating  in  adjusted  tons .1.650 

Comparing  the  ratings  and  adjustments  obtained  for 
the  0.3  per  cent  and  1.0  per  cent  grades: 

0.3  per  cent  1.0  per  cent 

Grades  Grades 

No.         Actual  No.  Actual 

cars  tons  cars  'tons 

Trains  of  7-ton  loads  ...     59  4,130  22 

Trains  of  20-ton  empties   142  2,840  66 


1,320 


Difference    83 

Adjustment  factor   15 

Rating  of  this  locomotive 

in  adjusted   tons 5,000 


1,290 


44 


5 
1,650 


220 


Inspection  of  the  above  figures  indicates  that  if  carried 
out  far  enough  a  grade  would  be  found  (a  very  heavy 
one)  on  which  hauling  capacity  in  loads  or  empties  would 
be  just  the  same  and  under  this  condition  adjustment 
would  be  zero. 


Power  Brakes  on  British  Railways 

By    W.    E.    SYMONS 


In  the  March  issue  of  Railway  and  Locomotive  EN- 
GINEERING, we  presented  for  our  readers  a  review  ol  the 
power  brake  situation  in  several  foreign  countries,  point- 
ing out  the  fact  that  the  standard  brakes  used  in  the 
United  States  had  recently  been  adopted  in  France  and 
other  countries. 

The  rather  peculiar  situation  as  to  power  brakes  in 
India  was  also  set  forth  in  our  columns  in  the  form  of 
notes  made  and  information  gathered  by  an  international 
traveler  who  had  been  on  the  ground  and  spoke  from  first 
hand  information.  As  India  is  an  English  province,  we 
felt  that  the  standards  or  practices  followed  there  might 
be  closely  related  to  that  of  the  mother  country.  We 
therefore  requested  our  London  correspondent  to  briefly 
review  the  situation  at  present  in  England,  and  present 
below  his  comments  and  impressions  based  on  personal 
observation  and  inquiry. 

Vacuum    and    Air    Brakes    in    Britain 

"It  is  remarkable  the  tenacity  with  which  the  British 
railway  men  cling  to  their  old  favorite  vacuum  brake.  The 
recent  fusion  or  "grouping"  of  the  various  railways 
brought  forward  the  question  of  unification  of  the  brake 
-\  stems  used,  and  it  appears,  if  our  information  is  correct, 
that  the  vacuum  brake  will  probably  be  accepted  for  gen- 
eral adoption  or  standard  for  main  line  service  through- 


London    &    North    Eastern    Railway    15    Car   Train    With    Westing- 
house     Air     Brake 

out  the  amalgamated  systems.  This,  in  spite  of  the 
adoption  of  the  air  brake  for  the  European  railways,  the 
conversion  from  vacuum  to  air  of  the  Japanese  and  Dutch 
Indies  systems,  and  the  impossibility  of  getting  the 
vacuum  into  successful  operation  on  the  India  freight 
trains ;  truly  the  Britisher  is  most  conservative. 

"Prior  to  consolidation  or  grouping,  a  number  of  the 
British  railways  had  adopted  the  Westinghouse  air  brake 
for  all  passenger  trains  whilst  others  used  the  vacuum; the 
majority  the  latter.  The  actual  figures  of  vehicles  equipped 
with  the  different  apparatus  were  approximately  as  follows  : 
14.270  with  the  air  brake,  42,500  with  the  vacuum  brake, 
and  there  were  10,900  "dual"  fitted,  or  equipped  with  both 
systems  to  enable  interchange  of  passenger  stock.  Many 
of  the  locomotives  are  also  fitted  with  appliances  for  op- 
erating both  forms  of  brake.  This  divergence  in  the  type 
of  power  brake  used  was  not  the  only  serious  variation  in 
operating  appliances  that  the  British  railways  suffered 
from  and  it  was  the  hope  of  securing  uniformity  in  such 


matters  that   formed  a  strong  inducement  for  amalgama- 
tion. 

"Various  committees  of  inquiry  have  been  held  and  ap- 
parently as  much  discord  has  been  evinced  at  these  meet- 
ings as  when  the  famous  "Battle  of  the  Brakes"  was  being 
fought  in  1875,  then  the  opposing  forces  almost  came  to 
blows. 

"Whilst  it  may  be  conceded  the  vacuum  brake  apparatus 
used  at  present  on  the  British  passenger  trains  is  simple 


London    &    North     Eastern     Railway    10    Car    Train    With     Vacuum 

Brake 

in  construction,  cheap  to  maintain,  and  satisfactory  as  a 
power  brake  for  light  service,  it  has  its  limitations  and 
when  the  trains  exceed  a  certain  length,  trouble  arises 
due  to  the  difficulty  of  the  locomotive  to  maintain  the 
requisite  vacuum  and  to  its  inability  to  re-create  vacuum 
for  the  quick  release  of  the  brakes  after  a  full  application. 
It  is  this  latter  weakness  in  quick  operation  which  has 
compelled  the  electrified  lines  to  adopt  the  air  operated 
system  of  braking.  There  are  only  one  or  two  electric 
railways  which  use  vacuum  brakes  and  these  are  in  the 
provinces. 

"In  Great  Britain  the  compulsory  law,  at  present,  only 
applies  to  trains  in  the  passenger  service,  consequently 
only  these  have  power  brakes  in  operation ;  freight  trains 
are  so  far  exempt  and  are  still  controlled  by  the  anti- 
quated method  of  attaching  weighted  brake  vehicles  or 
vans  on  which  the  brakes  are  manipulated  by  hand.  A 
few  fast  freight  trains  conveying  fish,  meat,  and  perish- 
able commodities  are  run  with  continuous  brakes  in  partial 
operation,  never  braked  throughout,  this  due  to  the  diffi- 
culty of  maintaining  the  continuous  vacuum.  The  rail- 
ways have  made  attempts  to  overcome  this  trouble  by  em- 
ploying air  pumps  actuated  from  the  cross-head  of  the 
locomotive,  using  a  steam  ejector  for  release  purposes 
only.  This  remedy  has  been  found  to  be  as  bad  as  the 
disease,  for  the  pump  is  only  effective  at  high  speeds,  at 
low  it  fails  to  exhaust  the  train  pipe  quick  enough  to  pre- 
vent the  brakes  creeping  on  from  leakage,  and  only  one  of 
the  grouped  administrations  appears  to  favor  it  suffi- 
ciently to  continue  its  use ;  that  is  the  Great  Western. 

"To  an  American  observer,  it  must  appear  paradoxical 
to  see  a  train  of  40  to  50  fully  equipped  vehicles  pass, 
having  the  brake  pipes  disconnected  at  the  25th  or  30th 
car  thus  putting  the  power  brake  out  of  operation  at  the 
rear  of  the  train  and  preventing  the  benefits  of  automatic 
action  being  secured  for  the  rear  van  or  "caboose."    This 
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is  the  actual  everyday  working  of  the  British  railways  so 
that  there  is  no  reason  to  be  surprised  at  the  serious 
effects  of  breakaways,  etc.,  that  we  often  read  of. 

"Some  very  interesting  experiments  were  recently  made 
on  a  section  of  the  London  &  North  Eastern  Railway 
where  the  Westinghouse  air  brake  has  been  standard  for 
many  years.  A  train  from  another  division  using  the 
vacuum  brake  was  made  up  to  the  full  length  of  the  air 
braked  train  and  ran  on  one  of  the  suburban  services  out 
of  Liverpool  street.  London.  It  was  sandwiched  into  run- 
ning to  see  how  it  compared  in  efficiency.  The  results 
were  found  to  be  so  very  unsatisfactory  from  a  time-keep- 
ing point  of  view  that  it  has  been  decided  to  retain  the 
air  brake  for  steam  services  on  this  particular  section.  It 
is  unfortunate  that  your  British  cousins  will  not  take  ad- 
vantage of  your  experiences  before  committing  them- 
selves entirely  to  such  a  poor  substitute  for  an  effective 
power  brake."  "Veritas  Erat  Victa." 

The  foregoing  is  most  interesting  indeed,  as  on  analy- 
sis, it  portrays  clearly  the  failure  of  our  English  cousins  to 
recognize  both  from  an  economic  and  transportation 
standpoint  the  known  weakness  or  inadequacy  of  a  cer- 
tain   type    of    power    brake,    and    substitute    in    its    place 


one  of  demonstrated  efficiency  and  economic  superiority. 

We  are  loath  to  ascribe  a  reason  or  tender  an  explana- 
tion lest  we  might  be  considered  uncharitable  toward  those 
who  in  manv  other  railway  engineering  or  operating 
questions,  we  are  glad  to  endorse. 

Are  we  in  error,  or  too  brutally  frank  if  we  suggest 
that  the  influence  of  the  vacuum  brake  has  almost  if  not 
completely  obscured  the  vision  of  those  who  have  to  do 
with  the  design  of  modern  equipment  and  the  devices 
and  appurtenances  essential  to  a  high  degree  of  safety  in 
train  movement  or  economy  in  operation. 

We  may  be  in  error,  but  we  submit  that  the  action,  or 
inaction,  of  our  British  cousins  both  at  home  and  abroad 
on  the  power  brake  question  justifies  the  suggestion  that 
they  are  lagging  far  behind  their  record  in  many  other 
fundamental  features  of  railway  engineering. 

Through  the  courtesy  of  our  London  correspondent, 
we  are  also  able  to  present  photographs  of  two  passenger 
trains  of  English  railways.  One  is  on  the  London  and 
North  Eastern  Railway  on  Holloway  incline  at  London 
and  consists  of  ten  (10)  coaches  equipped  with  the  va- 
cuum brake.  The  other  is  also  of  the  London  and  North 
Eastern  Railway  at  Wetherall  Green.  London,  of  fifteen 
I  15  i  coaches  equipped  with  Westinghouse  brakes. 


Snap  Shots  by  the  Wanderer 

A  Suggestion  as  to  Dining  Cars 


1  have  frequently  taken  a  shot  at  the  dining  ear,  and  the 
apparently  hopeless  financial  condition  in  which  it  finds 
itself.  It  has  been  very  easy  to  criticize  but  to  offer  a 
constructive  criticism  is  quite  another  matter,  except  on 
the  general  principle  that  an  old  maid  who  has  never  had 
any  children  can  always  offer  many  suggestions  on  the 
training  of  offspring  to  the  mother  of  ten. 

With  this  implied  achnowledgement  of  a  lack  of  ex- 
perience in  the  operation  of  dining  ears.  1  have  a  con- 
structive suggestion  to  make  that  ma)  or  may  not  be  of 
value.  But  the  very  fact  of  its  being  offered  carries 
with   it   the   belief   in   its   practicability. 

In  order  to  put  it  into  effect,  however,  there  is  one 
idiosyncrasy  of  human  nature  that  will  have  to  be  ignored, 
and  to  which  the  dining  car  superintendent  has,  hereto- 
fore, catered  with  unremitting  zeal. 

The  average  man,  especially  the  average  man  who  has 
'not  been  accustomed  to  very  much  of  luxury  or  possibly  of 
comfort  at  home,  immediately  becomes  imbued  with  a 
desire  fur  all  the  frills  and  luxuries  of  the  age  as  soon  as 
he  starts  to  travel  and  especially  if  he  is  traveling  at  some- 
one else's  expense. 

At  home  he  will  sit  down  to  table  and  be  quite  content 
with  a  roast,  one  or  two  vegetables,  some  bread  and  but- 
ter and  a  piece  of  pie  for  dinner.  Abroad  he  is  unhappy 
unless  he  lias  a  choice  of  all  the  meats  and  delicacies  that 
the  market  a  fiords. 

At  home  he  does  not  grumble  at  the  carrying  of  a 
scuttle  of  coal  from  the  cellar  to  the  kitchen,  and  even 
abroad  he  may  carry  his  satchel  half  a  mile  from  the 
station  to  the  hotel;  but  let  him  step  inside  the  portals  of 
the  inn  and  he  is  straightway  seized  with  the  weakness  of 
a  paralytic,  and  considers  himself  abused  if  a  bellboy  does 
not  rush  up  and  snatch  his  burden  to  carry  it  the  remain- 
ing twenty  feet  to  the  desk.  Nor  is  he  capable  of  carry- 
ing it  to  or  from  his  seat  in  a  Pullman  car. 

The  point  made,  is  it  worth  while  to  cater  to  such  fool- 


ish  and   absurd    idiosvneracies    when    it    costs    -mid    solid 
dollars  to  do  it  and  for  which  there  is  no  return. 

This  is  exactly  what  the  dining  car  superintendent  has 
tried  to  do  and  failed.  He  has  tried  to  rival  a  big  restau- 
rant in  the  elaborateness  of  his  menu,  without  the  facilities 
of  meeting  its  requirements.  He  has  attempted  to  cook  a 
multiplicity  of  meats  and  vegetables  in  quarters  too  limited 
to  warrant  anything  but  the  simplest  of  efforts.  And,  as 
a  result,  he  has  been  driven  to  charge  prices  that  to  the 
majority  of  passengers  are  prohibitive  and  to  all  ex- 
orbitant or  unsatisfactory.  Without  thinking  he  has  fol- 
lowed in  the  wake  of  the  big  restaurants  and  served  too 
large  portions  of  some  things  and  too  small  of  others. 
And  in  it  all  there  is  general  dissatisfaction.  Dissatisfac- 
tion on  the  part  of  the  public  who  pay  high  prices  for 
rather  poorly  cooked  food,  and  dissatisfaction  on  the  part 
of  the  railroad  management,  at  being  obliged  to  run  a 
charity   restaurant. 

Now  for  the  experience  that  led  to  my  suggestion. 
I  was  in  a  dining  car  recently  for  lunch  and  dinner.  It 
was  running  on  one  of  the  big  lines  and  its  menu  included 
five  kinds  of  meat  and  fish,  with  all  imaginable  outsides,  so 
that  for  lunch  there  were  eighty-six  items  on  the  bill  of 
fare,  while  for  dinner  it  was  cut  down  to  a  modest  eighty- 
three. 

I  looked  over  the  car.  The  patrons  were  an  ordinary  lot, 
like  myself,  probably  accustomed  to  good  food  at  home, 
with  possibly  one  kind  of  meat,  and  at  the  most  six  or 
seven  other  items  for  a  dinner.  With  that  they  were 
probably  satisfied,  and  better  satisfied  than  with  the  pot- 
pourri of  mixtures  with  a  uniform  taste  that  come  from 
the  dining  car  kitchen.  That  home  cooking  is  supposedly 
popular  is  evidenced  by  the  signs  displayed  by  restaurants 
stating  that  they  have  it.  and  which  they  never  do. 

Now  that  menu  of  eighty-three  and  eighty-six  items  is 
what  I  call  catering  to  that  idiosyncracy  of  human  nature 
that  demands  more  than  it  has  ever  been  accustomed  to 
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or  has  a  right  to  expect  as  soon  as  it  steps  out  of  its  own 
modest  little  home. 

It  >c  happened  that  this  dining  car.  with  its  elaborate 
menu,  carried  me  towards  a  summer  hotel.  A  hotel  which. 
if  I  guess  right,  was  filled  with  guests  having  an  average  oi 
cultivation  and  refinement  far  and  away  above  the  aver- 
age <>f  the  patrons  of  that  dining  car;  people  who  were 
accustomed  to  "live  well  at  home." 

Speaking  casually  with  a  goodly  portion  of  these  gi  ests 
I  found  them  loud  in  the  praise  of  the  house  and  especially 
of  the  table.    Mark  you  they  were  content  and  satisfied. 

Then  came  the  thought  that  is  embodied  here,  that  of 
showing  the  difference  between  a  satisfactory  menu  and 
one  that  is  not.  1  lere  follow  the  hills  of  fare  for  the 
three  meals  ot  a  daw  taken  at  haphazard  and  withoul 
selection. 

Breakfast 

Plums,  preserved  figs,  grape  fruit  and  marmalade, 
rolled  oats,  shredded  wheat  biscuit,  boiled  scrode,  beef- 
steak, bacon  and  eggs,  baked  potatoes,  white  rolls,  bran 
muffins.  Ua.  coffee,  milk. 

Dinner 

Tomato  soup,  baked  shad,  rice  cake  with  raisins,  roast 
beef  with  dish  and  brown  gravy,  fricassee  of  chicken, 
cranberry  sauce,  boiled  and  mashed  potatoes,  string  heans, 
boiled  onions,  apple  pie,  Washington  pie.  chocolate  ice 
cream,  cheese,  tea.  coffee. 

Supper 

Escalloped  clams,  broiled  wdiite  fish,  veal  cutlets,  tomato 
sauce,  jellied  fruit  salad,  cold  beef,  ham,  tongue,  creamed 
potatoes,  hot  rolls,  hot  ginger  hread,  apricots,  apple  jelly, 
assorted  cake.  tea.  cocoa. 

There  we  have  quite  a  satisfactory  menu  for  a  day. 
with  fifteen  items  for  hreakfast.  seventeen  for  dinner  and 
sixteen  for  supper,  as  compared  with  five  times  as  many 
for  the  dining  car. 

The  hotel  menu  required  the  immediate  cooking  of  ten 
items  for  the  dinner,  the  dining  car  of  forty-eight,  still 
maintaining  the  five  to  one  ratio. 

The  hotel  had  the  advantage  of  a  large  well  ventilated 
and  commodious  kitchen;  the  dining  car  chef  was  limited 
to  a  space  of  about  fifteen  feet  by  seven,  and  worked 
wedged  in  between  the  range  and  the  wall  of  the  car  and 
yet  was  asked  to  cook  five  times  as  many  items  as  the 
woman  at  the  hotel. 

Of  course,  he  could  not  do  it  satisfactorily  and  never 
will.  Then  why  force  him  to  try?  But  perhaps  he  has 
given  up  hope  and  has  ceased  to  try,  certainly  his  output 
often  indicates  that  something  of  that  sort  has  happened. 

The  dining  car  superintendent  has  tried  to  achieve  the 
impossible  and  has  most  gloriously  failed.  There  are 
many  reasons  for  this.  Possihly  chief  among  them  being 
the  fact  that  the  other  fellow  does  it.  It  is  like  music  in 
a  restaurant.  They  all  have  it  hecause  they  all  feel  they 
must,  though  it  is  doubtful  if  music  ever  brought  people 
hecause  it  was  there  :  least  of  all  enough  to  pay  the  expense 
of  it. 

The  dining  car  was  a  luxury  at  first,  to  avoid  the  delays 
of  a  stop  and  the  annoyance  of  a  rush  to  a  wayside  restau- 
rant for  meals.  Now  it  has  become  a  necessity,  hut  heing 
such,  it  does  not  follow  that  it  is  necessary  to  smother  it 
with  an  elahorateness  that  nobody  wants,  and  achieve  a 
result  with  which  nobody  is  satisfied. 

The  advantages  of  the  simplified  menu,  as  I  see  it.  are 
that  it  would  make  hetter  cooking  and  hetter  and  more 
rapid  service  possible:  that  prices  could  probably  he 
profitahlv  lowered  ;  that  more  people  could  and  would  lie 
served  as  a  combination  of  the  other  two;  that  patrons 


would  he  hetter  satisfied,  and  would  go  to  the  dining  car 
not  because  they  must  hut  because  they  wanted  to. 

But,  and  here's  the  rub,  who  will  have  the  courage  to 
tell  the  public  that  it  is  acting  like  a  pack  of  fools  to  ask 
tor  so  much,  simply  because  they  are  away  from  home, 
and  saj  to  them  "take  tlii--  or  go  hungry,  for  it ">  all  you're 
going  to  get,  and  write  it  down  that  that  little  is  far  more 
and   hetter  than  you  ever  had   at   homer" 

To  sel  an  example  to  the  superintendent  of  competing 

roads,  and  tell  them  that  they  too  are  foolish  and  that 
their  dining  car  is  not  only  an  expense,  hut  has  not  even 

the   merit   of   heing  a   l; 1   advertising  medium   as  they 

have  all  been  so  assiduously  preaching  for  so  many  years? 
This  will  take  the  real  spirit  of  the  pioneer  and  re- 
former, especially  as  it  is  the  one  thing  that  has  not  vet 
been  really  tried;  that  of  furnishing  simple,  well  cooked 
meals  at  a  moderate  price.  It  seems  to  me.  who  am  quite 
devoid  of  experience,  that  it  would  at  least  he  worth  a 
trial.  If  it  works  in  a  hotel  why  shouldn't  it  in  a  dining 
car?  Why  not  strive  for  that  recommendation  that  can 
he  purchased  in  no  other  way?  "Their  hill  of  fare  isn't 
elaborate,  hut  what  they  have  is  good." 


Meeting  of  National  Safety  Council 

The  loth  annual  safety  congress  of  the  National  Safety 
Council  will  be  held  at  Louisville.  Ky.,  September  _'"  to 
October  3,  inclusive.  The  sessions  of  the  steam  railroad 
section  will  he  held  at  the  Seelliach  hotel,  September  30 
to  <  Ictober  2,  inclusive.  The  officers  of  the  steam  railroad 
section  arc:  Chairman.  Fred  AI.  Metcalfe,  superintendent 
of  safety,  Northern  Pacific  Ry. ;  vice  chairman.  Charles 
E.  Hill,  general  safety  agent.  New  York  Central  Lines; 
secretary,  E.  R.  Cott,  Hocking  Vallev  R.  R..  Columbus, 
Ohio. 

At  the  opening  session.  Tuesday  morning,  September 
30,  two  important  papers  will  he  presented,  as  follo.ws: 
Letter  Management  Through  Co-Operation.  the  safety 
Method,  by  Henry  Bruere,  director,  Chicago  Rock  Island 
&  Pacific  Ry.,  and  vice  president.  Metropolitan  Life  In- 
surance Co.;  and  Development  of  safety  on  the  Railroads, 
by  Charles  Frederick  Center.  Xew  York  Central  Lines. 

Wednesday's  session  includes  a  symposium  of  addresses 
on  safety  from  the  viewpoint  of  the  various  departments: 
The  transportation  department,  by  Edward  <  i.  Neuman, 
Union  Pacific  R.  R. ;  the  car  department,  by  W.  A.  Clark, 
Duluth  Missabe  &  Northern  Ry.,  Dulnth.  Minn. .  the  track 
department;  the  locomotive  engineer,  by  Daniel  J.  Buck- 
ley, Baltimore  &  Ohio  R.  R..  Statin  Island.  X."  Y. ;  the 
shop  man:  the  conductor:  the  trainman,  by  F.  G.  Kileen, 
Wabash  Ry.,  St.  Louis.  Mo.  Following  this  will  he  a 
safety  inspectors'  session,  with  J.  A.  McXally.  Wabash 
Ry.;  St.  Louis,  -Mo.,  presiding  as  chairman. 

The  following  papers  are  on  the  program  for  the  con- 
cluding session  of  the  railroad  section.  Thursday  morn- 
ing, October  2:  Presentation  of  Inspectors'  Problems,  by 
1.  A.  McNally,  safety  inspector.  Wabash  Ry. ;  Organiz- 
ing and  Maintaining  Interest  Among  Committeemen,  by 
H.  S.  Corbin,  supervisor  of  safety,  Atlantic  Coast  Line; 
Acquiring  a  Safety  Conscience,  by  W.  L.  Allison,  Balti- 
more &■  <  >hio  R.  R..  Chillicothe.  Ohio;  Getting  the  Co-op- 
eration of  Local  Safety  Committeemen.  Local  Officers 
and  Labor  Representatives  in  Correcting  Unsafe  Prac- 
tices, by  D.  E.  Satterfield.  safety  inspector.  Chesapeake 
&  Ohio  Ry.,  Richmond  Va. ;  Interesting  the  Individual 
in  Safety  Work,  by  J.  A.  Clancy,  safety  representative, 
personnel  department,  Xew  York  Xew  Haven  &  Hartford 
R.  R.  ;  general  discussions  of  problems  of  inspectors  and 
supervisors. 


The  Heating,  Ventilating  and  Lighting  of  Passenger  Cars 

on  the  Pennsylvania  Railroad 

An    Outline    of    the    Work    of    the    Railroad  in  the  Development  of  the  Systems  Used 

By   GEO.  L.  FOWLER 


Those  who  take  for  granted  the  comfort  afforded  by 
present  railroad  travel,  find  it  difficult  to  realize  that  there 
must  have  been  a  beginning  to  these  good  things,  and 
that  there  was  a  time  prior  to  the  use  of  steam  heat  when 
the  car  stove,  the  open  window  and  the  kerosene  lamp 
were  the  only  means  by  which  the  three  desirables  could 
be  effected. 

J  n  the  matter  of  heating,  the  Pennsylvania  was  among 
the  first  of  the  railroads  of  the  country  to  use  steam  taken 
from  the  locomotive  for  the  heating  of  its  passenger  trains. 
In  a  way,  the  matter  was  forced  upon  the  attention  of  the 
mechanical  officers.  Certain  experiments  were  made  with 
methods  of  heating  cars  by  steam  taken  from  the  locomo- 
tive. They  were  crude,  not  altogether  satisfactory,  and 
merely  gave  indications  of  possibilities.  But  the  promo- 
ters raised  such  a  hue  and  cry  as  to  the  danger  inherent 
in  the  use  of  the  car  stove,  that  legislatures  were  stam- 
peded and  long  before  the  system  had  been  properly 
developed,  laws  were  passed  requiring  the  abolition  of  the 
car  stove  and  the  substitution  of  steam  taken  from  the 
locomotive.  New  York  was  the  first  to  enact  such  a  law. 
Owing  to  the  imperfect  condition  of  the  systems  then 
upon  the  market  the  subject  was  studied  critically  at  AI- 
toona  in  order  to  determine  as  to  whether  steam  or  hot 
water  circulation  would  be  best. 

Mr.  John  A.  Collins,  the  mechanical  engineer,  thought 
the  hot  water  system  to  be  the  best,  and  that  an  artificial 
circulation  could  be  provided  by  having  a  pump  in  the 
baggage  car  to  do  the  work.  This  arrangement,  with  the 
proper  piping  through  the  car.  with  a  means  of  admitting 
air  in  from  the  bottom  of  the  car.  produced  a  very  delight- 
ful heat,  and  an  exhibition  train  was  run  between  Phila- 
delphia and  New  York.  But  the  plan  was  too  imprac- 
ticable. The  pipes  were  large  and  the  couplings  heavy, 
which  together  with  difficulties  experienced  by  freezing 
prevented  it  from  going  beyond  its  experimental  stage. 

Then  the  man}'  accidents  which  occurred,  some  of  them 
fatal,  due  to  the  bursting  of  high-pressure  steam  pipes  in 
which  from  fifty  to  sixty  pounds  pressure  were  carried, 
led  to  the  belief  that  that  should  be  avoided. 

The  successful  use  of  the  vacuum  system  of  circulation, 
which,  to  a  certain  extent,  had  come  into  use  for  the  heat- 
ing of  buildings,  suggested  that  it  might  be  so  modified 
as  tu  be  applicable  to  train  heating.  Elaborate  experi- 
ments were  made  along  these  lines  and  an  especially  de- 
signed vacuum  pump  was  finally  placed  on  the  tender. 
The  system  adopted  and  which  had  been  developed  at 
Altoona,  was  to  take  the  steam  at  a  reduced  pressure  from 
the  locomotive  and  lead  it  across  to  the  tender,  where  it 
was  used  to  drive  a  vacuum  pump.  The  steam  of  the 
same  pressure  was  carried  back  to  the  rear  of  the  train 
thorugh  a  direct  line  of  pipe,  branches  being  led  off  there- 
from to  the  radiators  located  along  the  sides  of  each  car. 
The  discharge  from  the  radiators  was  led  to  a  return  pipe 
leading  to  the  suction  of  the  vacuum  pump,  which  thus 
maintained  a  constant  circulation.  The  steam  and  water 
of  condensation  on  the  return  passed  through  a  coil  of 
pipe  submerged  in  the  water  of  the  tender  so  that  all 
steam  was  condensed  and  the  discharge  from  the  pump 
was  water  delivered  into  the  tank.  A  modification  of  this 
was   used   in   mild   weather   when   the   exhaust    from    the 


pump  was  alone  used  to  heat  the  train.  With  this  method 
there  was  really  very  little  waste  of  heat.  All  of  the  heat 
contained  in  the  steam  was  either  radiated  in  the  cars  for 
heating  purpose  or  was  delivered  to  the  tender  where  it 
served  to  raise  the  temperature  of  the  water  contained 
therein,  the  only  loss  being  that  radiated  from  the  hose 
connections  between  the  cars. 

They  were  enabled,  in  this  way,  when  the  apparatus 
was  in  good  order,  to  heat  trains  of  from  twelve  to  fifteen 
cars,  and  with  no  pressure  beyond  the  two  or  three  pounds 
existing  at  the  inlet  pipe  and  diminishing  to  a  vacuum 
which  was  not  very  high,  although  it  frequently  rose  to 
from  twenty-two  to  twenty-three  inches. 

An  interesting  development  of  the  early  experiments 
was  the  effect  of  the  rubber  hose  which  was  allowed  to 
hang  down  between  the  cars  in  the  usual  way.  In  testing 
the  vacuum  pumps  on  the  hill  grade  at  Altoona  to  ascer- 
tain as  to  whether  it  would  be  possible  to  lift  the  water 
while  on  a  grade,  it  developed  that  the  pump  would  not 
raise  the  water  through  the  whole  length  of  the  long 
train ;  when  it  occurred  to  someone  in  charge  of  the  ex- 
periments, that  these  hanging  rubber  hose  were  really 
but  adding  to  the  height  of  the  lift  by  the  amount  of  their 
own  drop.  By  decreasing  the  drop  the  trouble  was  reme- 
died. 

This  vacuum  method  of  car  heating  was  efficient  and 
satisfactory  and  was  used  for  a  number  of  years,  but  was 
gradually  abandoned,  as  there  was  more  or  less  difficulty 
involved  in  its  maintenance  and  operation,  and  finally  was 
entirely  supplanted  by  the  more  refined  methods  of  steam 
heating  that  had  been  developed. 

Closely  associated  with  the  heating  of  cars  was  that  of 
their  ventilation  to  which  a  great  deal  of  personal  atten- 
tion was  given.  The  subject  was  studied  very  carefully 
and  elaborately  by  filling  the  cars  with  men  from  the 
simps  and  taking  specimens  of  the  air  and  analyzing  it  to 
see  what  the  effect  of  the  different  systems  of  ventilation 
might  lie.  when  applied  to  the  air  of  a  car.  It  soon  de- 
veloped that  the  ordinary  ventilation  produced  by  opening 
the  windows  and  transoms  in  the  side  of  the  car  below 
the  ceiling  did  not  produce  good  ventilation,  it  simply 
removed  any  air  that  might  come  in  casually  through  the 
car.  On  the  very  short  runs,  where  the  stops  were  fre- 
quent and  the  doors  opened  just  as  frequently,  this  seemed 
tn  answer  very  well.  It  was  on  the  strength  of  this  de- 
fect that  the  system  afterwards  adopted  was  developed 
and  brought  into  a  thoroughly  satisfactory  working  condi- 
tion about  1900,  It  was  patterned  after  the  old  air  hood 
used  in  the  old  Spear  stoves.  In  its  general  principle  the 
system  was  very  simple.  It  consisted  of  taking  the  air 
from  the  outside  through  two  hoods  at  diagonally  oppo- 
site corners  of  the  car.  thence  through  downtakes  under- 
neath the  hoods  to  spaces,  one  on  each  side,  -underneath 
the  car  floor,  the  false  bottom,  the  outside  sill  and  the 
nearest  intermediate  sill  forming  the  walls  of  the  same. 
These  spaces  which  have  a  section  of  about  fourteen  inches 
bv  seven  and  one-half  inches  extend  the  whole  length  of 
the  car.  From  these  spaces  the  air  passes  through  the 
floor  by  means  of  proper  apertures,  over  the  heating  sys- 
tem and  thence  out  into  the  car.  and  finally  escapes 
through  ventilators  situated  on  the  center  line  of  the  up- 


284 


September,  1924 


RAILWAY    AND    I.OCOMOTIX  i      ENGINEERING 


285 


per  deck.  With  this  system  it  is  possible  to  pass  about 
sixty  thousand  cubic  feet  of  fresh  air  through  the  car  each 
hour  or  about  one  thousand  cubic  feet  for  each  passenger, 
while  the  heating'  system  would  raise  it  to  a  comfortable 
temperature.  In  the  details  of  the  arrangement  provi- 
sions were  made  for  the  proper  filtration  of  the  air  so  that 
it  was  not  only  chemically  pure,  but  free  from  dust  and 
cinders. 

Another  item  of  great  importance  to  comfort  was  that 
of  passenger  car  lighting.  Here,  again,  the  Pennsylvania 
took  a  stand  that  was  seemingly  in  opposition  to  progress. 
The  early  cars  had  been  lighted  by  candles  and  afterwards 
.Mr.  Ely  took  charge.  As  great  an  improvement  as  it  was 
the  kerosene  oil  lamp,  and  this  was  the  system  in  use  when 
over  the  candle  light,  the  public  became  accustomed  to  it 
and  demanded  something  better.  Accordingly  an  investi- 
gation was  begun  leading  into  an  improvement  of  car 
lighting.  Although  electric  lighting  was  in  its  infancy,  a 
train  was  equipped  with  incandescent  lights,  furnished 
with  current  by  Faure  storage  batteries  and  was  run  be- 
tween Philadelphia  and  Jersey  City.  This  was,  however, 
too  much  in  advance  of  the  times  and  was  soon  abandoned. 

Following  the  kerosene  lamp,  the  Pennsylvania  intro- 
duced a  regular  system  of  gas  lighting  using  the  ordinary 
coal  gas  compressed  to  about  fifteen  atmospheres  pressure 
and  carried  in  storage  tanks  beneath  the  cars.  This  gas 
was  purchased  from  the  local  gas  companies  at  a  number 
of  places  along  the  line  and  was  controlled  by  special  regu- 
lators in  the  cars.  When  the  system  was  introduced  the 
gas  supplied  was  of  a  good  quality  and  the  lighting  of 
the  cars  was  satisfactory,  but  as  time  went  on  and  im- 
proved methods  of  manufacture  were  introduced,  the  qual- 
ity of  the  gas  deteriorated  until  it  became  quite  impossible 
to  use  it.  The  compression  caused  excessive  deposits  to 
be  made,  and  the  tarry  and  aqueous  residue  gave  no  end 
of  trouble. 

When  this  condition  of  affairs  had  been  reached,  the 
compressed  oil  gas  was  offered,  but  it  was  not.  at  the  time, 
considered  to  be  enough  better  than  the  ordinary  coal  gas 
to  warrant  an  entire  change  of  methods,  though  very  great 
influence  and  pressure  was  brought  to  bear  to  adopt  this 
new  method. 

Attention  was  then  directed  to  the  Frost  light  which  is 
a  system  of  gas  illumination  in  which  the  gas  is  produced 
by  passing  air  through  a  carbureter  packed  with  wicking 
that  has  been  saturated  with  gasoline.  As  first  presented 
for  use.  the  apparatus  was  not  in  such  shape  as  to  give 
a  satisfactory  light,  but  such  modifications  were  made  in 
the  details  that  the  flame  produced  was  brilliant  and  the 
illumination  all  that  was  desired.  In  the  course  of  this 
development,  it  was  first  found  that  the  gasoline  was  very 
sensitive  to  changes  of  temperature  and  that  means  had  to 
be  found  to  overcome  the  effects  of  cold  weather.  The 
problem  was  solved  by  cutting  a  hole  through  the  center 
of  the  carbureter,  putting  a  coil  of  pipe  therein,  through 
which  the  air  passes  on  its  way  to  the  carbureter,  and  in 
which  it  was  heated  by  the  flame  of  its  own  jet  in  the  car 
beneath ;  compressed  air  being  used  as  the  source  of 
supply. 

Then  the  advocates  of  the  rival  systems  raised  the  ques- 
tion of  its  safety  and  there  was  such  slaps  and  bitter  at- 
tacks upon  it  from  that  point,  that  the  controlling  officials 
of  the  road  were  disturbed  and  anxiously  questioned  as  to 
whether  it  was  not  an  assumption  of  unwarranted  risk  to 
use  so  dangerous  a  device,  and  one  that,  it  was  claimed, 
was  so  liable  to  explode  if  the  car  was  wrecked  and  the 
carburetter  exposed  to  the  heat  of  a  flame  or  undue  tem- 
perature. 

In  reply,  the  superintendent  of  motive  power 
invited  the  critics  to  a  demonstration.  He  first  took  a 
carburetter  that  was  charged  with  gasoline  and  ready  for 


service,  and  built  a  bonfire  around  it.  Nothing  happened. 
"But,"  said  the  critics,  "thai  does  not  repeat  the  conditions 
existing  in  an  accident,  when  the  carburetter  would  be 
damaged  and  likely  to  have  holes  punched  in  it  so  that  it 
would  leak." 

A  carburetter  was  then  taken  to  a  steam  hammer  and 
pounded  until  the  casting  was  split  and  it  was  quite  out  of 
shape.  The  bonfire  test  was  repeated  with  no  more  effect 
than  before  as  far  as  explosions  were  concerned,  and  this 
put  an  end  to  any  consideration  of  the  hostile  criticisms. 

This  light  was  used  for  a  number  of  years  and  during 
the  whole  period,  though  between  eleven  hundred  and 
twelve  hundred  cars  were  equipped  with  it,  there  is  no 
record  of  any  accident  having  occurred  that  could  be  at- 
tributed to  the  system. 

During  this  period  the  method  of  lighting  by  gas  was 
considered  a  refinement  and  was  confined  to  the  eastern 
lines,  oil  being  used  on  the  western  lines  and  branches. 
But  as  the  outside  systems  were  developed,  improved,  and 
the  cost  of  operation  cut  down,  it  became  economically 
possible  to  abandon  the  Frost  light  and  adopt  that  of  the 
compressed  oil,  or  Pintsch  gas,  which  was  done. 

Tbese  are  some  of  the  more  important  of  the  details 
that  had  to  be  developed  and  perfected  in  order  to  effect 
the  change  that  had  been  made  in  the  character  of  the 
accommodation  afforded  the  passenger  both  in  the  matter 
of  comfort  and  of  safety.  But  of  it  all,  the  change  from 
the  wood  to  the  all-steel  construction  of  passenger  cars 
and  to  the  steel  underframe  construction  for  freight  cars 
is  the  most  important.  The  resolution  effecting  both  of 
these  changes  were  passed  by  the  board  of  directors  dur- 
ing Mr.  Ely's  regime.  So  that,  in  the  official  life  of  this 
one  man  on  the  Pennsylvania  he  had  seen  the  wooden 
freight  car  of  ten-ton  capacity,  with  hand  brakes,  and  cast 
iron  wheels,  link-and-pin  couplers  grow  and  change  to  the 
steel  cars  of  fiftv  tons  capacity,  with  air  brakes,  automatic 
couplers,  and  steel  wheels,  quintupling  the  carrying  capac- 
ity and  cutting  the  ratio  of  dead  to  paying  load  down  from 
one  hundred  percent,  to  thirty-six  per  cent.,  and  this  revo- 
lutionizing the  freight  work  of  the  country.  He  had  seen 
the  short  wooden  passenger  car.  with  light  underframing, 
and  carried  on  cast-iron  wheels,  illy  ventilated  and  more 
illy  heated  coupled  with  link-and-pin  couplers  and  con- 
trolled bv  hand  brakes,  grow  in  length  and  weight  and 
luxury  of  appointment,  until  it  suddenly  burst  forth  as  the 
all-steel  car  of  the  latest  type  of  equipment.  In  this 
growth  he  had  seen  the  application  of  the  air  brake  go 
from  straight  air  to  the  high  speed  and  later  development 
of  the  triple  valve ;  the  automatic  coupler  come  into  its 
own  and  with  it  the  vestibuling  of  the  platform ;  the  old 
bell  cord  disappear  and  the  air  signal  take  its  place.  The 
trucks  have  taken  on  an  extra  pair  of  wheels ;  the  lighting- 
has  been  perfected ;  real  ventilation  has  been  introduced : 
heating  that  means  comfort  and  not  merely  a  high  tem- 
perature is  used  :  and,  so,  along  the  line  in  everything 
that  makes  for  comfort,  safety,  speed  has  come  until  die 
old  is  not  only  old  but  archaic  and  it  hardly  seems  that 
such  conditions  should  have  been.  And,  when  it  is  borne 
in  mind  that,  in  all  these  changes,  the  acts  of  the  man  are 
covered  bv  the  time  in  which  he  lived  and  how  the  road 
on  which  he  worked  was  responsible,  by  its  policy  for  the 
much  that  he  and  others  were  able  to  accomplish. 


Freight   Train   Speed 


Reports  of  the  Bureau  of  Railway  Economics  show  that : 
The  average  freight  train  speed  in  the  first  six  months  of 
this  year  ivas  11.4  miles  per  hour  compared  with  10.7  a 
year  ago. 

The  net  ton-miles  per  train-hour  in  the  first  six  months 
of  this  vear  was  7,933  compared  with  7.560  a  year  ago. 


Shop  Kinks 


Handy  Devices  That  Were  Developed  in  the  Richmond.  Va.,   Shops  of  the  Chesapeake  &   Ohio  Ry. 


The  Moss  Universal  Chuck 

All  of  the  tools  and  devices  that  are  illustrated  in  this 
section  of  Railway  and  Locomotive  Engineering  have 
a  value  of  their  own  in  the  particular  place  for  which 
thev  were  designed  and  are  worthy  of  imitation  by  those 
who  have  work  to  do  of  that  same  character.  For  the 
most  part  they  are  clever  adaptations  of  well-known 
principles  or  ideas  to  a  special  purpose  that  "'any  mechanic 
skilled  in  the  art,"  to  use  a  patent  litigation  phrase, 
might   design.      They   are   usually   open   to  the   world   to 


doing'   such    work   as   boring"   and    facing   driving   boxes, 
turning  and  boring  bushings,  rod  brasses  and  the  like. 

There  is  a  base  1.  which,  in  the  size  of  chuck  here 
shown,  has  a  total  length  ?>5~ s  in.  It  is  made  of  cast 
iron  and  is  provided  with  four  slotted  lugs  A  by  which 
it  is  to  be  bolted  to  the  table.  These  lugs  and  their  slots 
radiate  from  the  center  of  the  chuck  by  which  it  can  be 
readily  adjusted  so  that  its  center  coincides  with  that  of 
the  machine  upon  which  it  is  to  be  used.  The  base  has  a 
total   height   of   5yi    in.,   and    is   finished   on   its   top   and 
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Details    and    Assembly    of    Morse    Universal    Chuck 


imitate  and  copy.  Occasionally,  however,  a  design  of 
such  novelty  is  brought  out  that  it  warrants  an  entry  into 
the  patent  office  and  a  place  upon  the  market.  Such  a 
device  is  this  universal  chuck  that  is  here  illustrated.  It 
was  designed  in  the  17th  street  shops  of  the  Chesapeake 
&  Ohio  Ry.  at  Richmond.  Virginia,  and  is  now  being 
manufactured  by  the  Commonwealth  Supply  Co.  of  the 
same  place. 

It  is  intended  primarily  for  use  on  boring  machines  for 


bottom  surfaces  and  at  the  ends.  It  is  also  fitted  with 
a  dovetail  groove  from  end  to  end  to  take  the  main 
carriages  2.  These  are  also  of  cast  iron  and  are  made 
with  a  dovetail  to  fit  into  the  groove  of  the  base.  These 
downward  projections  of  the  dovetails  are  cut  with  a 
right  and  left  hand  thread  respectively  to  take  the  cor- 
responding' threads  of- the  screw. 

The  main   screw  6  runs   in   bearings  in   the   soft  steel 
plates   B   which  are    1'4    in.  thick   and  are  bolted  to  the 
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Morse    Universal    Chuck    as   Applied    to    Boring    Machine 

ends  of  the  base.  The  main  threads  are  of  the  Acme 
types,  1^4  in.  outside  diameter  and  cut  6  to  the  inch.  At 
the  ends  of  these  screws  there  is  a  smaller  screw  \)/z  in. 
in  diameter  and  2  3/16  in.  long  cut  with  12  threads  to 
the  inch  on  which  two  washers  9  are  screwed.  These 
washers  thus  serve  as  thrust  bearings  to  hold  the  main 
screw  in  place  and  also  as  a  means  of  adjustment  by 
which  their  own  wear  can  be  taken  up  and  the  main 
screw  6  so  adjusted  that  the  carriages  2  will  always  be 
at  the  same  distance  from  the  center  and  thus  hold  the 
work  accurately. 

As  a  safety  device  a  wooden  block  C  is  bolted  by  tap 
bolts,  let  into  countersunk  holes,  to  the  outside  of  the 
plates  B,  as  shown  in  the  plan.  This  serves  to  protect 
the  projecting  ends  of  the  screw  and  the  holding  bolts. 
Of  course  the  ends  of  screw  are  squared  for  the  wrench. 

The  top  and  front  and  inside  faces  of  the  carriages  (2) 
are  finished  and  their  bosses  are  bored  with  a  hole  2l/&  in. 
in  diameter.  This  is  to  reecive  the  chuck  guides  3  which 
are  made  of  machinery  steel  and  are  finished  all  over. 

They  are  held  in  place  by  a  washer  and  pin  C  the 
latter  going  down  through  a  hole  drilled  in  the  trunnion 
portion  of  the  chuck  guide.  ,  There  are  two  of  these  holes 
drilled  in  the  trunnion,  the  purpose  of  which  will  appear 
later. 

The  chuck  4  is  made  with  a  sliding  tenon  to  fit  in  the 
groove  of  the  chuck  guides  and  is  cut  with  a  half  thread 
in  the  curved  portion  at  D  to  take  the  crossfeed  screw. 
There  are  four  of  these  chuck  pieces,  two  cut  with  a 
right  hand  and  two  with  a  left  hand  thread.  The  biting 
portion  of  the  clutch  projections  are  made  so  that  they 
can  he  reversed  and.  at  the  same  time  hold  the  work  in 
the  central  position  both  ways.  The  chuck  screws  7, 
of  which  there  are  two,  are  cut  with  right  and  left  hand 
square  threads  1  in.  in  diameter,  and  6  to  the  inch. 
They  are  squared  at  each  end  for  a  wrench  and  also 
have  a  bearing,  next  to  the  squared  part,  that  is  ?s  in. 
in  diameter  and  ?g  in.  long.  These  bearings  turn  in  the 
grooved  end  of  the  bearing  bolt  5.  This  bolt  is  let  into 
a  countersunk  hole  in  the  chuck  guides.  Its  collar  fits 
into  and  fills  the  counterbore  and  it  is  held  in  place  by 
its  nut  as  shown. 


I  he  chuck,  as  here  shown,  is  reversible, 
thai  is  to  say  the  work  having  hern  finished 
"ii  one  side  can  be  turned  over  for  finishing 
on  the  other. 

In  operation  the  work  is  placed  between 
the  jaws  of  the  chuck,  and.  by  the  use  of  the 
main  and  chuck  screws,  it  is  properly  cen- 
tered.    When  the  boring  and   facing  on  one 

side  is  done,  the  pins,  holding  tile  chuck 
guides  in  place  against  the  grooves  in  the 
carriages,  as  shown  in  the  assembled  illus- 
tration, are  withdrawn  and  the  carriages  sep- 
arated until  the  pins  can  drop  into  the  outer 
holes  near  the  end  of  the  trunnion.  The 
distance  from  center  to  center  of  these  holes 
is  a  trifle  more  than  the  depth  of  the  guide 
groove.  So  that  when  the  pins  are  in  the 
i  niter  holes,  the  chuck  guides,  with  the 
chucks  and  the  guides,  are  free  to  re- 
volve  on  their  trunnions.  By  giving  them  a 
half  revolution  and  running  the  carriages 
hack  to  their  original  position  the  work  is  re- 
versed. 

Various  forms  of  chuck  jaws  may  be  used 
t<i  hold  the  different  classes  of  work.  The 
chuck  jaws  for  rod  bushings  are  triangular 
and  form  a  four-jawed  chuck. 

Where  the  piece  to  be  operated  upon  can- 
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Method  of  Applying   Filling   Blocks  on   Back   End   M*ln  Rod   Brasses 
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not  be  held  by  the  direct  contact  of  the  chuck  jaws,  filling 
pieces  are  used.  They  are  dropped  in  between  the  chuck 
jaws  and  are  brought  to  a  bearing  against  the  piece  by 
the  main  screws  moving  the  carriage,  and  then  the  side 
clamping  is  done  by  the  chuck  jaws  in  the  usual  manner. 

The  details  of  two  of  these  filling  pieces  and  the  method 
of  applying  them  to  hold  the  back  end  of  a  main  rod 
brass  is  shown  in  the  engraving. 

Socket  wrenches  are  used  for  manipulating  the  screws. 
That  for  the  main  screw  is  finished  with  a  Ya  in.  bar 
22  in.  long,  while  on  the  cross  screws  a  wrench  having 
a  crank  handle  is  used. 


The  Present  Status  of  Train  Control 

In  hearings  before  the  Interstate  Commerce  Commis- 
sion in  May,  representatives  of  the  carriers  made  the 
following  points  in  respect  to  the  I.  C.  C.'s  orders  for  the 
installation  of  automatic  train  control  devices  on  certain 
lines. 

1.  Opposition  by  the  railroads  to  the  installation  of 
automatic  train  control  is  not  a  question  of  balancing 
money  against  human  lives,  but  of  saving  the  greatest 
possible  number  of  lives  with  the  money  available. 

2.  Automatic  train  control  devices  are  in  an  experi- 
mental stage,  and  anything  beyond  experimental  installa- 
tion is  a  waste  of  money. 

3.  General  installation  of  automatic  train  control,  as 
ordered  by  the  Interstate  Commerce  Commission,  would 
seriously  reduce  the  carrying  capacity  of  existing  railroad 
lines. 

In  its  decision,  dated  July  18th  but  only  recently  made 
public,  the  Interstate  Commerce  Commission  has  to  a 
considerable  extent  recognized  the  validity  of  the  case 
presented  by  the  railroads. 

Not   Opposed   to    Principle 

With  reference  to  the  general  position  of  the  railroads 
on  the  question  the  Commission  says : 

"Respondents  assert  generally  that  they'  are  not  opposed 
to  the  principle  of  automatic  train  control,  but  that  the 
devices  which  they  would  not  feel  constrained  to  select 
for  installation  are  in  the  development  stage  as  far  as  the 
apparatus  is  concerned,  and  still  in  the  experimental  stage 
from  the  standpoint  of  adaptation  to  railroad  operating 
conditions." 

Development    Has   Been    Slow 

With  reference  to  the  contention  that  automatic  train 
control  is  still  in  the  experimental  stage  the  Commission 
says : 

"The  carriers  claim  that  undesirable  features  exist  in  all 
the  devices.  The  discovery  and  elimination  of  undesirable 
features  has  not  proceeded  as  rapidly  as  we  had  reason  to 
expect." 

With  reference  to  the  contention  of  the  railroads,  that 
the  failure  to  leave  control  of  the  locomotive  in  the  hands 
of  the  engineer  would  seriously  reduce  the  carrying  capac- 
itv  of  existing  lines,  the  Commission  says: 

"The  matter  of  providing  for  the  permissive  feature  in 
automatic  train-stop  devices  was  considered  in  our  original 
report.  While  there  was  testimony  in  that  case  both  in 
favor  of  and  against  the  permissive  feature,  it  was  incon- 
clusive. At  the  hearing  in  this  case  the  testimony  was 
overwhelmingly  in  favor  of  the  permissive  feature. 
Operating  men  almost  without  exception  favored  the 
adoption  of  such  a  feature  and  expressed  the  opinion  that 
it  was  sufficient  to  require  the  engineman  to  take  some 
affirmative  action  to  indicate  that  he  is  alert.  The  chief 
operating  officer  of  the  Rock  Island  and  one  of  the  loco- 


motive engineers  from  that  road  who  appeared  as  wit- 
nesses for  the  train  control  companies  favor  the  use  of  the 
permissive  feature.  Certain  carrier  officials  recognize  the 
possibility  that  this  feature  might  lead  to  carelessness,  but 
believe  that  it  should  be  left  to  the  judgment  of  the  man- 
agement of  a  road  to  decide  whether  a  permissive  feature 
should  be  employed  under  certain  operating  conditions. 

"The  Chicago  &  Eastern  Illinois  and  the  Chesapeake  & 
Ohio,  both  use  the  permissive  feature  and  no  instance  has 
developed  where  safety  has  been  adversely  affected  thereby. 
Both  of  these  companies  favor  its  continued  use. 

"We  are  of  the  opinion  that  the  evidence  now  before  us 
warrants  a  modification  of  our  former  conclusion  with 
respect  to  this  permissive  feature,  although  we  shall  con- 
tinue to  keep  this  matter  under  close  observation." 

Further   Tests   to   Be   Made 

In  conclusion  the  Commission  accepted  a  proposal  of 
the  carriers  for  a  joint  committee  to  conduct  further  tests ; 
and  postponed  indefinitely  the  application  of  its  second 
order  of  January  14.  1(>24,  requiring  42  additional  roads 
to  install  automatic  train  control  on  one  division  on  or 
before  February  1,  1926. 

This  action  leaves  still  standing  the  Commission's 
original  order  of  June  13,  1922,  requiring  49  roads  to  com- 
plete installation  of  automatic  train  control  over  one  divi- 
sion by  January  1,  1925,  and  47  of  the  above  to  complete 
installation  on  an  additional  division  by  February  1,  1926, 
but  these  installations  may  now  leave  control  of  the  loco- 
motive in  the  hands  of  the  engineer. 


17,926  New  Cars  and  197  Locomotives  In- 
stalled in  July 

Class  I  railroads  during  the  month  of  July  installed 
17,926  freight  cars,  according  to  reports  filed  by  the  car- 
riers with  the  Car  Sen-ice  Division  of  the  American  Rail- 
way Association. 

This  brought  to  88.800  the  total  number  of  freight  cars 
placed  in  service  during  the  first  seven  months  this  year 
which  was  a  decrease,  however,  of  8,150  compared  with 
the  number  installed  during  the  first  seven  months  in 
1923. 

Of  the  17,926  installed  in  July,  box  cars  totaled  7,179, 
coal  cars  5.121  and  refrigerator  cars  2,770,  including 
those  of  both  railroad  and  railroad  owned  private  refrig- 
erator companies. 

Reports  showed  52,375  freight  cars  on  order  and  await- 
ing delivery  on  August  1st  compared  with  86,716  on 
August  1,  1923. 

Class  I  railroads  also  placed  in  service  197  locomotives 
during  the  month  of  July  which  brought  the  total  installed 
from  January  1st  to  August  1,  1924,  to  1,268.  During 
the  first  seven  months  in  1923  the  railroads  installed  2,221 
locomotives  or  an  increase  of  953  compared  with  the  cor- 
responding period  this  year. 

Locomotives  on  order  on  August  1st  totaled  401  com- 
pared with  1,772  on  order  on  the  same  date  last  year. 

These  figures,  both  for  freight  cars  and  locomotives, 
include  new.  rebuilt  and  leased  equipment. 


Equipment  Prices  Have  Practically  Doubled 
Since  1910 

The  cost  of  equipment  has  doubled  since  the  pre-war 
period.  The  price  of  equipment  was  higher  in  1923  than 
in  1921  and  1922  but  not  as  high  as  was  reached  in  the 
peak  of  1920. 

On  a  base  of  the  average  prices  from  1910  to  1914  as 
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100  the  indices  of  equipment  prices  in  L923  were  shown 

to  be  as  follows  : 

Index  Numbers  of  Equipment  Prices  in  1923,  Compared 
\\  itb  the  1910-1914  Average 

Locomotives    224 

Passenger   train   cars    194 

All  steel  freight  cars  203 

Freight  cars  of  composite  construction 209 

All  wood  freight  cars   201 

These  prices  and  the  indices  are  figured  on  a  per  pound 
basis  of  the  simple  or  standard  locomotive  or  car  and  do 
not  include  the  specialties ;  in  other  words,  they  do  not 
reflect  the  increase  in  size  of  equipment  in  the  period 
which  has  been  covered. 

This  information  has  been  prepared  by  the  equipment 
committee  of  the  presidents'  conference  committee  on 
federal  valuation  which  prepared  studies  of  the  cost  of 
locomotives,  freight  cars  and  passenger  cars  for  valuation 
purposes  some  years  ago. 

The  trend  of  average  equipment  prices  for  the  period 
1910  to  1923  was  worked  out  by  the  equipment  commit- 
tee in  cooperation  with  certain  of  the  equipment  builders. 
The  weighted  average  price  per  pound  as  sold  for  the 
period  1910-1914,  inclusive,  has  been  taken  as  the  base. 
or  100  per  cent  for  each  class  of  equipment. 


National  Exposition  of  Power  and  Mechanical 

Engineering 

The  third  annual  exposition  of  the  National  Exposi- 
tion of  Power  and  Mechanical  Engineering  will  be  held 
in  the  Grand  Central  Palace,  Xew  York,  December  1 
through  6,  1924,  and  will  parallel  the  annual  meetings 
of  the  American  Society  of  Mechanical  Engineers  and 
the  American  Society  of  Refrigerating  Engineers.  The 
coming  show  has  twice  the  requests  for  space  that  the 
previous  show  had  at  a  corresponding  time  last  year,  and 
the  attendance  last  year  increased  30  per  cent  over  that 
of  the  year  before.  The  managers  of  the  Exposition  are 
Fred  W.  Payne  and  Charles  F.  Roth,  whose  headquarters 
are  in  the  Grand  Central  Palace.  Xew  York.  N.  Y. 


46.8  Per  Cent  of  Locomotives  Found  Defective 

Of  5,460  locomotives  inspected  by  the  Bureau  of  Loco- 
motive Inspection  during  July,  2,553  or  46.8  per  cent  were 
found  defective  and  282  were  ordered  out  of  service,  ac- 
cording to  the  Interstate  Commerce  Commission's  monthly 
report  to  the  President  on  the  condition  of  equipment. 
During  the  first  six  months  of  1924,  of  34,174  locomotives 
inspected,  17,482  or  51  per  cent  were  found  defective  and 
2,842  were  ordered  out  of  service.  Of  95,047  freight  cars 
inspected  by  the  Bureau  of  Safety  during  July,  3.692  or 
3.9  per  cent  were  found  defective  and  of  2,162  passenger 
cars  25  were  found  defective.  During  the  month  40  cases, 
involving  123  violations  of  the  Safety  Appliance  Acts. 
were  transmitted  to  various  United  States  attorneys  for 
prosecution. 


Surpli 


lus  Freight  Cars  Show  Gradual  Reduction 

Due  to  the  seasonal  increase  in  demand  for  transporta- 
tion facilities,  a  gradual  reduction  in  number  of  surplus 
freight  cars  in  good  repair  and  immediately  available  for 
use  is  being  reported  by  the  railroads  of  the  United  States. 
Surplus  freight  cars  on  August  15,  according  to  reports 
filed  today  by  the  carriers  with  the  car  service  division 
of  the  American  Railway  Association,  totaled  278.476.  a 


de<  rease  of  18,020  compared  with  the  number  reported  on 
August  7.  at  which  time  there  were  296,496.  Surplus  coal 
cars  in  ^ I  repair  on  August  14  totaled  127,801,  a  de- 
crease of  10,524  under  the  number  reported  on  August  7 
while  surplus  box  cars  in  good  repair  totaled  171,111,  a 
decrease  of  6,233  within  a  week.  Reports  showed  13,372 
surplus  stock  cars,  a  decrease  of  1,239  since  August  7, 
while  there  was  a  decrease  during  the  same  period  of  42 
in  the  number  of  surplus  refrigerator  cars,  which  brought 
the  total  for  that  class  of  equipment  to  10,907.  Virtually 
no  car  shortage  is  being  reported. 


Notes  on  Domestic  Railroads 

Locomotives 

The  Alabama  &  Vicksburg  Railway  has  ordered  2  Mikado  type 
locomotives   from   the   Baldwin   Locomotive   Works. 

The  Natchez,  Columbia  &  Mobile  Railroad  has  ordered  "lie 
Mikado  type  locomotive  from  the  American  Locomotive  Company. 

The  Illinois  Central  Railroad  is  inquiring  for  25  Mountain  type 
locomotives. 

The  F.  C.  Al  Pacifico  of  Costa  Rica  has  ordered  2  Mogul  type 
locomotives  from  the   Baldwin  Locomotive  Works. 

The  Detroit  Edison  Company  has  ordered  one  switching  type 
locomotive    from   the   Baldwin    Locomotive   Works. 

The  Shafer  Brothers  Logging  Company  has  ordered  one  Prairie 
type   locomotive   from   the    Baldwin   Locomotive    Works. 

The  Detroit  Terminal  is  inquiring  for  2,  0-8-0  switching  type 
locomotives. 

The  F.  C.  de  Huancayo  a  Ayacucho,  Peru,  has  ordered  one 
Mogul  type  locomotive  from  the  Baldwin  Locomotive  Works. 

The  Green  Bay  &  Western  Railroad  has  ordered  a  2-6-0  type 
locomotive  from  the  American  Locomotive  Company. 

The  Northern  Pacific  Terminal  has  ordered  one  locomotive  from 
the  American  Locomotive  Company. 

The  Pacific  Gas  &  Electric  Co.,  San  Francisco,  Calif.,  has 
ordered  one  70-ton  Shay  geared  locomotive  from  the  Lima  Loco- 
motive   Works. 

The  Paulista  de  Estrados  de  Ferro,  Brazil,  has  ordered  4 
Mikado  type  locomotives  from  the  Baldwin  Locomotive  Works. 

Freight  Cars 

The  Chesapeake  &  Ohio  Railway  has  ordered  987,  70-ton  hopper 
bottom  gondola  car  bodies  from  the  American  Car  &  Foundry 
Company.    1,000   from  the   Richmond   Car   Works. 

The  General  Sugar  Company  has  purchased  for  export  from 
the  Magor  Car  Company,  70,  15-ton  cane  cars,  for  the  Central 
Sansidro  Railroad. 

The  St.  Louis  Southwestern  Railroad  is  inquiring  for  1,000 
box  cars. 

The  American  Refrigerator  Transit  Co.  has  placed  an  order 
covering  repairs  of  700  refrigerator  cars  with  the  Sheffield  Car  & 
Equipment  Company. 

The  Northern  Pacific  Railway  is  inquiring  for  15  undernames. 

The  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Railway  is  in- 
quiring for  25  caboose  underframes. 

The  Carnegie  Steel  Co.  has  placed  an  order  for  2,  70-ton  flat 
cars  and  one  70-ton  gondola  car  with  the  Canton   Car  Company. 

The  Swift  &  Company  has  ordered  200  underframes  from  the 
Western  Steel  Car  &  Foundry  Company. 

The  Pere  Marquette  Railway  is  inquiring  for  34  caboose 
underframes. 

The  Texas  &  Pacific  Railway  is  inquiring  for  1,000  double- 
sheathed  automobile  box  cars  and  1,000  automobile  cars  either 
single  or  double  sheathed. 

The  United  States  Rubber  Company  has  ordered  10  tank  cars 
of  8.000  gal.  capacity  from  the  American  Car  &  Foundry  Company. 

The  Barndall  Refining  Company  has  ordered  50  tank  cars  of 
8,000  gal.  capacity  from  the  Pennsylvania  Car  Company. 

The  Chicago,  Rock  Island  &  Pacific  Railway  has  placed  an  order 
with  the  Pressed  Steel  Car  Company  covering  repairs  to  250 
refrigerator  car  bodies. 

The   Missouri  Pacific  is  inquiring  for  50  caboose  cars. 

The  Chesapeake  &  Ohio  has  given  a  contract  to  the 
Richmond  Car  Works  for  equipping  1,000,  70-ton  hopper 
bottom   gondola  cars  with  new  bodies. 

The  Pennsylvania's  orders  placed  last  week  for  10,000  new, 
all-steel  box  cars  were  divided  equally  between  the  American 
Car  &  Foundry  Co.,  the  Pressed  Steel  Car  Company,  the 
Standard  Steel  Car  Company  and  the  Bethlehem  Steel  Com- 
pany,  for   delivery  at  an  early  date. 
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The  Chicago,  Indianapolis  &  Louisville  Railway  is  inquiring  for 
250  underframe  construction. 

The  Western  Fruit  Express  Co.  has  placed  an  order  with  the 
Ryan  Car  Company  for  550  underframes,  and  with  the  Bethlehem 
Steel   Co.   for   100  underframes. 

The  Swift  &  Company,  Chicago,  111.,  has  placed  an  order  with 
the   Pressed  Steel   Car   Company  for  200  underframes. 

The  Missouri  Pacific  Railroad  and  its  subsidiary  have  placed 
orders  for  the  following  cars  as  follows :  725  refrigerator  cars 
and  250  automobile  cars  with  the  American  Car  &  Foundry  Com- 
pany, 725  refrigerator  cars  with  the  Mt.  Vernon  Car  &  Mfg.  Co., 
500  refrigerator  cars  and  375  automobile  cars  with  the  General 
American  Car  Company,  and  375  automobile  cars  with  the  Standard 
Tank  Car  Co. 

The  Pacific  Fruit  Express  is  inquiring  for   1,000  underframes. 

The  Quaker  City  Tank  Line,  St.  Louis,  Mo.,  has  placed  a  con- 
tract with  the  Standard  Tank  Car  Company,  covering  the  building 
of  125.  8,050-gal.  tank  cars,  also  75,   10.050-gal.  coiled  tank  cars. 

The  Union  Railroad  is  inquiring  for  12  gondola  cars  of  70-ton 
capacity. 

The  National  Refining  Company,  Cleveland,  Ohio,  has  ordered 
16  tank  cars  from  the  Standard  Tank  Car  Company. 

The  Tri-State  Refining  Co.,  Huntington,  W.  Va.,  has  placed  an 
order  for  6,  8,050-gal.  tank  cars  with  the  Standard  Tank  Car 
Company. 

The  Seaboard  Air  Line  Railway  has  ordered  10  caboose  cars 
from  the   American   Car   &   Foundry   Company. 

The  Caloric  Company,  New  York  City,  is  inquiring  for  10  tank 
cars  of  7,000-gal.  capacity. 


Passenger   Cars 

The  Minneapolis,  St.  Paul  &  Sault  St.  Marie  Railwav  has 
ordered  4  coaches  and  2  baggage-mail  cars  from  the  Pullman 
Company. 

The  Indiana  Traction  Company  has  ordered  15  passenger  cars 
from  the  St.  Louis  Car  Company. 

The  Gulf  Coast  Lines  are  inquiring  for  2  all-steel  diners. 

The  Seaboard  Air  Line  Railway  has  placed  orders  for  6  express 
cars,  6  passenger-baggage  cars  and  6  baggage-mail  cars  with  the 
American  Car  &  Foundry  Company. 

The  Lehigh  Valley   Railroad  is  inquiring  for  5  coaches. 

The  Wilmington,  Brunswick  &  Southern  Railroad  has  placed 
an  order  with  the  Edwards  Railway  Motor  Car  Co.  for  one 
gasoline  motor  car  and  trailer,  with  an  18-ft.  baggage  compartment. 

The  Illinois  Central  Railroad  is  inquiring  for  200  express- 
refrigerator  cars. 

The  Baltimore  &  Ohio  Railroad  has  placed  an  order  with  the 
Standard  Steel  Car  Co.  for  80  suburban  coaches,  to  be  used  on  the 
Staten  Island  Railroad. 

The  Great  Northern  Railway  has  placed  an  order  for  50  express- 
refrigerator  underframes  with  the  Siemms-Stemble  Co.,  St.  Paul, 
Minn. 

The  New  York  Central  Railroad  is  inquiring  for  one  passenger 
mail  car  for  the  Rutland  Railroad. 

The  Missouri  Pacific  Railroad  is  inquiring  for  50  express- 
refrigerator  cars. 

The  Interborough  Rapid  Transit  Company  will  buy  150  subway 
cars,  through  the  Rapid  Transit  Subway  Construction   Company. 

Buildings  and  Structures 

The  Pennsylvania  Railroad  is  reported  to  be  planning  the  con- 
struction of  a  29-stall  enginehouse  at  East  Toledo,  Ohio,  to  cost 
approximately  $500,000. 

The  Central  Railroad  of  New  Jersey  plans  the  construction  of 
an  enginehouse  and  locomotive  repair  shops  at   Bethlehem,   Pa. 

The  Boston  &  Maine  Railroad  has  authorized  improvements  to 
its  engine  terminal  at  Springfield,  Mass.,  to  cost  approximately 
$44,000. 

The  Delaware,  Lackawanna  &  Western  Railroad  has  placed  a 
general  contract  with  F.  D.  Hyde,  New  York  City,  covering  the 
construction  of  an  engine  house,  repair  shops  and  yards  at 
Binghamton,  New  York. 

The  New  York,  Chicago  &  St.  Louis  Railway  has  awarded  a 
contract  to  the  Erie  Steel  Construction  Company  covering  repairs 
to  its   shops   at   Conneaut,   Ohio. 

The  New  York  Central  Railroad  has  awarded  a  contract  to 
the  Austin  Company  covering  the  construction  of  a  steel  frame, 
brick  repair  shop  at  Hammond,  Ind.,  one-storv,  90  by  130,  to  cost 
approximately  $40,000. 

The  Union  Tank  Car  Company  has  awarded  a  general  contract 
covering  the  construction  of  a  car  repair  shop  in  Philadelphia,  to 
cost   approximately  $130,000. 

The  Cleveland.  Cincinnati.  Chicago  &  St.  Louis  Railway  has 
awarded  a  general  contract  covering  the  erection  of  an  addition 
to  it*  roundhouse  and  shops  at  Sharonville,  Ohio,  to  cost  approxi- 
mately $90,000. 


The  Atchison,  Topeka  &  Santa  Fe  Railway  has  awarded  a 
contract  for  the  construction  of  a  one-story  shop  building  at  Topeka, 
Kan.,  to  cost  approximately  $40,000. 

The  Canadian  National  Railways  closed  bids  for  the  construction 
of  three-stall  brick  addition  to  its  roundhouse  at   Brandon,   Sask. 

The  Chicago,  Rock  Island  &  Pacific  Railway  is  receiving  bids 
for  the  construction  of  extensions  to  the  stalls  of  its  roundhouse 
at  Cedar  Rapids,  Iowa. 

The  Chesapeake  &  Ohio  Railway  plan  the  construction  of  shops 
at  Richmond,  Va.,  estimated  to  cost  between  $2,000,000  and 
$3,000,000. 

The  Western  Pacific  Railroad  plans  the  construction  of  a  con- 
crete roundhouse  and  machine  shop  at  Stockton,  Calif. 

The  Southern  Railway  has  placed  a  contract  with  the  Founda- 
tion Co.,  covering  the  erection  of  a  new  locomotive  repair  shop- 
at  Atlanta,  Ga.,  to  be  325  by  300  steel,  with  brick  walls. 

The  Missouri  Pacific  Railroad  has  awarded  a  contract  for  the 
construction  of  a  machine  shop  at  Fort  Scott,  Kansas. 

The  Chicago  Rock  Island  &  Pacific  Railway  plans  to  rebuild 
its  shops  at  Shawnee,  Okla.,  which  were  recently  damaged  by 
fire.     Repairs  are  to  cost  approximately  $60,000. 

The  Sioux  City  Terminal  Co.  has  awarded  a  contract  covering 
the  construction  of  a  one-story  machine  and  repair  shop,  100  by 
150,  to  cost  approximately  $100,000,   including  equipment. 

The  Northern  Pacific  Railway  is  constructing  a  brick  boiler 
and   tank   shop   at    Livingston.    Mont. 

The  Texas  &  Pacific  Railway  plans  the  construction  of  an 
engine  house  repair   shop  and  sheds  at  Dallas,  Texas. 

The  Southern  Railway,  it  is  reported,  will  install  a  modern 
foundrv  at  its  shops  at  South  Richmond,  Va.,  at  an  estimated  cost 
of  $46,000. 


Items  of  Personal  Interest 

Frank  J.  Regan  has  been  appointed  fuel  supervisor  of 
Northern  Pacific  Railway,  with  headquarters  at  Duluth,  Minn., 
succeeding  Melvin  Montgomery,  who  died  August  8,  1923. 

G.  S.  West,  general  foreman  of  the  Cumberland  division  of 
the  Pennsylvania  Railroad,  has  been  appointed  assistant  mas- 
ter mechanic  of  the  Meadow  shops,  New  York  division,  suc- 
ceeding J.  A.  Sheedy,  promoted. 

C.  A.  Hodgman,  assistant  superintendent  of  the  Minneapolis 
&  St.  Louis  Railroad,  with  headquarters  at  Oskaloosa,  Iowa, 
has  been  promoted  to  superintendent  of  the  Central  division, 
with  headquarters  at  Fort  Dodge,  Iowa,  succeeding  J.  H. 
Reinholdt,  resigned. 

L.  L.  Trout  has  been  appointed  superintendent  of  motive 
power  on  the  Uintah  Railway,  with  headquarters  at  Atchee, 
Colo. 

G.  H.  Walker,  of  New  York  City,  has  been  elected  chairman 
ot"  the  board  and  chairman  of  the  executive  committee  of  the 
International  Great  Northern  Railroad. 

P.  A.  Carter,  foreman  of  the  Chouteau  Avenue  shops,  of  the 
St.  Louis-San  Francisco  Railway,  with  headquarters  at 
St.  Louis.  Mo.,  has  been  promoted  to  roundhouse  foreman  of 
the  new  Lindenwood  shops,  at  St.  Louis,   Mo. 

William  O.  Forman  has  been  made  mechanical  superin- 
tendent of  the  Boston  &  Maine  Railroad,  succeeding  Charles 
H.  Wiggin,  who  has  been  made  consulting  mechanical  en- 
gineer, with  headquarters  at  Boston,   Mass. 

W.  D.  Lyons  has  been  appointed  erecting  shop  foreman  of 
the  Illinois  Central  Railroad,  with  headquarters  at  McComb, 
Miss.,  and  A.  D.  Haley  becomes  night  foreman  at  the  same 
point. 

L.  H.  Petrot  has  been  appointed  assistant  superintendent  of 
the  Toledo  division  of  the  New  York  Central  Railroad,  suc- 
ceeding C.  M.  Williams,  promoted. 

R.  B.  Mann,  present  superintendent,  Akron  division  of  the 
Baltimore  &  Ohio  Railroad,  with  headquarters  at  Akron, 
Ohio,  succeeds  Mr.  Brooks  as  superintendent  of  transporta- 
tion, with  headquarters  at  Cincinnati,  Ohio.  S.  U.  Hooper, 
present  superintendent.  Chicago  division,  with  headquarters  at 
Garrett,  Ind.,  succeeds  R.  B.  Mann.  H.  G.  Kruse,  present 
superintendent,  Newark  division  of  the  Baltimore  &  Ohio 
Railroad,  with  headquarters  at  Newark,  Ohio,  succeeds  S.  U. 
Hooper  as  superintendent  of  the  Chicago  division,  with  head- 
quarters at  Garrett.  Ind.  J.  E.  Fahy,  present  assistant  super- 
intendent of  the  Akron  division  succeeds  H.  G.  Kruse  as 
superintendent  of  the  Newark  division,  with  headquarters  at 
Newark,   Ohio. 

W.  J.  Ficke,  formerly  night  general  foreman  of  the  North 
Side  shops  of  the  St.  Louis-San  Francisco  Railway,  with  head- 
quarters at  Springfield,  Mo.,  has  been  appointed  general  fore- 
man of  the  new  Lindenwood  shop  at  St.  Louis,  Mo. 

W.  C.  Beck,  formerly  chief  clerk  to  the  first  vice-president 
of  the  Canadian  Pacific  Railway,  has  been  appointed  assistant 
superintendent  of  the  Ottawa  division,  with  headquarters  at 
<  ittawa,   Ont..    Canada. 
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P.  T.  Curley  has  been  appointed  blacksmith  foreman  of  the 
Illinois  Central  Railroad,  with  headquarters  at  East  St.  Louis, 
111.,   succeeding  Wm.  Kirkwood,  retired. 

Robert  H.  Hunter  has  been  appointed  mechanical  examiner 

and  instructor  of  engincmcn  on  the  Oregon   Short    Line    Rail 
road,  with  headquarters  at   Pocatello,  Idaho. 
'  Frank  E.  Strouse  has  been  appointed  special  representative 
of  the  vice-president  ol  the  Pennsylvania  Railroad,  with  head- 
quarters at  St.   Louis,  Mo. 

H.  O.  Kelley,  division  engineer  of  the  Peru  division  of  the 
Wabash  Railway,  with,  headquarters  at  Peru,  Ind.,  has  been 
appointed  general  manager  of  the  Toledo  &  Western  Railroad, 
with  headquarters  at  Sylvania,  Ohio,  succeeding  A.  Swartz, 
who  has  resigned. 

D.  K.  Chase,  motive  power  inspector  of  the  Meadow  shops, 
New  York  division  of  the  Pennsylvania  Railroad,  has  been 
appointed  general  foreman  of  the  Cumberland  division,  suc- 
ceeding G.  S.  West. 

William  N.  Neff  lias  been  promoted  to  superintendent  of 
the  Pueblo  division  of  the  Denver  &  Rio  Grande  Western 
Railroad,  with  headquarters  at  Pueblo,  Colo.,  to  succeed  C.  E. 
Leverich,  resigned. 

E.  Posson,  engineer  of  car  construction  of  the  Atchison, 
Topeka  &  Santa  Fe  Railway,  with  headquarters  at  Chicago, 
111.,    has    retired. 


Supply  Trade  Notes 


The  Worthington  Pump  &  Machinery  Corp.  has  awarded  a 
contract  to  the  Austin  Company,  Cleveland,  for  a  new  unit  of 
its   Buffalo  plant  at   Buffalo.   New    York. 

A.  C.  Irwin  has  been  appointed  manager  of  the  railway 
bureau  of  the  Portland  Cement  Association,  with  headquarters 
at  111  West  Washington  St.,  Chicago,  111.,  succeeding  D.  A. 
Tomlinson,  who  died  on  August  7. 

Theodore  B.  Counselman  has  been  appointed  western  repre- 
sentative of  the  Clark  Car  Company,  Pittsburgh.  Pa.,  with 
headquarters  at   122   South   Michigan  Avenue,   Chicago,   111. 

H.  P.  Anderson  has  been  appointed  mechanical  engineer  of 
the  Standard  Stoker  Company,  Inc.,  with  headquarters  at 
Erie,  Pa. 

L.  G.  Coleman  has  resigned  as  assistant  general  manager  of 
the  Boston  &  Maine  Railroad  to  become  manager  of  the 
locomotive  department  of  the  Ingersoll-Rand  Company,  New 
York.  This  department  was  organized  to  handle  the  oil  elec- 
tric locomotive.  W.  L.  Garrison  has  been  appointed  assistant 
manager  of  the  same  department. 

The  Linde  Air  Products  Co.  plans  the  construction  of  a 
plant   at   Houston,  Texas. 

Albert  Swartz,  formerly  general  manager  of  the  Toledo  & 
Western  Railway,  has  been  appointed  district  sales  agent  of 
the  Arcco  Anti-Rail  Creeping  Company  of  Oswego,  New- 
York,  with  offices  at  1526  Manhattan  Building.  Chicago,  111. 

T.  E.  Murphy,  assistant  manager  of  industrial  sales  of  Pratt 
&  Lambert,  Inc.,  Buffalo,  New  York,  has  been  appointed 
manager  of  industrial   sales. 

J.  H.  Hageman,  general  manager  of  the  Bement  plant  of  the 
Niles-Bement-Pond  Co.,  Philadelphia,  Pa.,  has  resigned. 

The  Appleton  Train  Control  Company,  108  South  LaSalle 
Street.  Chicago.  111.,  has  been  incorporated  with  a  capital  of 
$20,000.  Russell  V.  Appleton,  Arch  Welty  and  William  C. 
Ratner  are  the  incorporators. 

Joseph  J.  Root  has  been  appointed  assistant  to  the  vice- 
president  of  the  Union  Tank  Car  Co.,  New  York.  N.  Y. 

W.  G.  Martin  has  been  appointed  sales  manager  of  the 
Landis  Tool  Company,  Waynesboro,  Pa.,  succeeding  H.  T. 
King,  resigned. 

The  Bethlehem  Steel  Co.  plans  the  construction  of  a  $200,000 
concrete  and  steel  power  plant  at  Johnstown,  Pa. 

F.  A.  Keihn.  formerly  of  the  engineering  department  of  the 
International  Motor  Company,  has  been  appointed  sales  engi- 
neer of  the  automotive  car  division  of  the  J.  G.  Brill  Co., 
Philadelphia.   Pa. 

F.  M.  English  has  been  appointed  assistant  sales  manager 
of  the  Reading  Iron  Company,  with  headquarters  at  Reading. 
Pa.,  succeeding  A.  F.  Clintock,  resigned. 

The  Falls  Hallow  Staybolt  Company,  Cuyahoga  Falls,  Ohio, 
has  appointed  the  Tabson 'Company  as  its  special  representa- 
tive in  Illinois,  with  offices  in  the  Railway  Exchange  Building. 
Chicago.   111. 

D.  M.  French,  mechanical  engineer  of  the  Gill  Railway  Sup- 
ply Company,  with  headquarters  at  Peoria,  111.,  has  been  trans- 
ferred to  Chicago.  111. 

George  C.  Bil'man  has  been  elected  president  of  the  Charles 
C.  Young  Manufacturing  Company,  Jersey  Shore.  Pa. 


The  Whiting  Corp.,  Harvey,  111.,  plans  the  construction  of 
a    power    house    one  story    and    basement,    estimated    to    cost 

$4ii.(M)ii. 

The  Transportation  Devices  Corporation,  Indianapolis,  Ind., 
ha-    appointed    the    Lyman   Tube    &    Supply    Company,    Ltd., 

Montreal,    as    it-    Canadian    representative.    This    loinpam     are 

manufacturers  of  automatic  cut-off  control  for  locomotives. 

The  Southern  Wheel  Company,  St.  Louis,  Mo.,  will  enlarge 
its  branch   plant   at    Nevada,   t  ia. 

Tin  plant  of  the  American  Car  &  Foundry  Co.,  Buffalo.  New 
York,  was  struck  by  lightning  and  damaged  by  lire  recently. 

Thomas  H.  King  has  been  appointed  treasurer  and  manager 
of  the  Wayne  Tool  Mfg.  Co.,  Waynesboro,  Pa.,  maker  of 
reamers  for  railway  car  manufacture,  bridge  work,  etc.  Mr. 
King  was  previously  connected  with  the  sales  department  of 
the  Landis  Tool  Company,  \\  aynesboro,  Pa. 

The  Chicago  Pneumatic  Tool  Co.  announces  the  transfer  of 
Ross  Watson,  formerly  district  manager  of  the  Cleveland 
branch  office  to  district  managership  of  the  Minneapolis 
branch  to  succeed  D.  M.  Wesbrook,  now  general  manager  of 
the   Canadian    Pneumatic  Tool   Co. 

D.  R.  Arnold,  formerly  sales  manager  of  the  Canadian  Car 
&  Foundry  Co.,  Montreal,  Canada,  has  resigned  to  become 
vice-president  of  the  United  Metal  Products  Co.,  with  head- 
quarters at  20  West  Jackson   Blvd.,  Chicago,  111. 

George  Hush,  Jr.,  has  become  associated  with  machine  tool 
sale  department  of  Joseph  T.  Ryerson  &  Son,  Buffalo,  New- 
York. 

W.  L.  Loegler  has  been  appointed  representative  of  the 
Warner  &  Swasey  Company,  Cleveland,  O.,  with  headquarters 
at    Philadelphia,    Pa. 

The  Jones  &  Laughlin  Steel  Company,  Pittsburgh,  Pa.,  has 
moved  its  San  Francisco,  Calif.,  offices  from  the  Crocker  Bank 
Building  to   Standard   Oil   Building. 

The  plant  of  Robert  M.  Lucas  Co.,  Chicago,  111.,  manufac- 
turer of  car  cement  and  waterproofing,  was  badly  damaged  by 
fire  recently. 

David  E.  Drake,  dean  of  the  Sales  Department  of  the  West- 
inghouse  Electric  &  Mfg.  Co.,  over  50  years  in  the  electrical 
industry  and  34  years  with  this  company,  retired  today.  He 
w-ill  make  his  future  home  at  San  Diego.  Cal. 

A  luncheon  was  tendered  Mr.  Drake  by  the  officials  and 
members  of  the  sales  department  of  the  Westinghouse  Com- 
pany at  the  Railroad  Club  at  noon  today.  During  the  luncheon 
Mr.  Drake  was  presented  with  a  purse  of  gold  and  speeches 
were  made  by  E.  M.  Herr,  President  of  Westinghouse  Electric 
&  Mfg.  Co.;  Loyal  A.  Osborne,  President  of  Westinghouse  In- 
ternational Co.,  and  other  officials  of  the  company,  many  of 
whom  were  associated  with  Mr.  Drake  in  the  early  days  of 
the  industry. 

The  Transportation  Devices  Corporation,  Indianapolis,  Ind.. 
which  is  placing  automatic  cut-off  control  on  many  locomo- 
tives in  the  LT.  S..  recently  appointed  the  Lyman  Tube  &  Sup- 
ply Company,  Ltd.,  of  Montreal,  as  Canadian  representatives. 
This  company  has  branch  offices  in  Toronto  and  Vancouver. 
Canadian  railways  are  showing  much  interest  in  the  auto- 
matic cut-off  control. 


Obituary 

E.  J.  Chamberlin,  formerly  president  of  the  Grand  Trunk 
Ry.,  Grand  Trunk  Pacific  Ry.,  and  the  Central  Yermont  Ry., 
died  at  Pasadena.  Cal.,  on  August  27.  Mr.  Chamberlin  was 
born  in  Lancaster.  N.  H.,  on  August  25,  1852,  and  was  edu- 
cated at  the  Montpelier  Methodist  Seminary.  He  entered  rail- 
way service  in  1871  as  timekeeper  in  the  car  shops  of  the 
Vermont  Ry..  at  St.  Albans,  N.  Y.  From  1872,  to  1875,  he 
was  clerk  in  the  paymaster's  office  and  the  office  of  the  super- 
intendent of  transportation.  From  1875  to  1876,  he  was  cor- 
responding secretary  for  the  general  superintendent,  and  from 
1877  to  1884.  private  secretary  to  the  general  manager.  In 
April,  1884,  Mr.  Chamberlin  was  appointed  superintendent  of 
the  Ogdensburg  &  Lake  Champlain  R.  R.  and  the  Central 
Vermont  line  steamers,  and  on  September  1.  1886,  he  was  ap- 
pointed general  manager  of  the  Canadian  Atlantic  Ry.  From 
October  1.  1905  to  1908.  he  engaged  in  raihvay  contracting  in 
Canada,  South  America  and  Mexico,  returning  to  railway 
service  in  1909  as  vice-president  and  general  manager  of  the 
Grand  Trunk  Pacific  Ry.,  with  headquarters  at  Winnipeg. 
Man.  In  May,  1912,  he  was  appointed  president  of  the  Grand 
Trunk  and  Grand  Trunk  Pacific  Rys.,  and  on  January  23, 
1913,  also  president  of  the  Central  Vermont  Ry.  Mr.  Cham- 
berlin retired  as  president  of  these  lines  on  September  1,  1917. 
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New  Publications 

Books,  Bulletins,  Catalogues,  Etc. 

The  Influence  of  the  Valve  Motion  upon  the  Efficiency, 
Steam  and  Coal  Consumption  of  Superheated  Steam  Loco- 
motives, by  G.  Strahl:  106  pages  with  36  illustrations,  bound. 
Hanomag  Intelligence  Press,  Hannover-Linden,  Germany. 

The  application  of  a  uniform  size  of  piston  valve  for  the 
different  sizes  of  cylinders  in  superheated  steam  locomotives 
of  the  earlier  Prussian  State  Railway  locomotives  gave  rise 
to  the  investigation  of  the  question,  as  to  what  influence  the 
valve  gear,  and  upon  it  the  ratio  of  expansion  of  the  steam 
admitted  would  exert  upon  the  steam  and  coal  consumption. 
First  of  all,  the  author  takes  up  the  dependence  of  the  ratio 
of  expansion  upon  the  valve  gearing,  the  dimensions  of  the 
piston  valves,  the  cylinders  and  the  calculation  of  the  tractive 
effort,  as  well  as  the  mean  effective  cylinder  pressure  and  finally 
the  efficiency  and  the  hourly  steam  consumption,  both  on  the 
basis  of  the  cylinder  capacity  of  a  two-cylinder  superheated 
steam  locomotive. 

The  exposition  of  the  steam  consumption  as  developed  as 
a  function  of  the  tractive  effort  developed  is  of  especial  value. 
The  resultant  curve  as  developed  by  von  Strahl,  which  is 
called  the  "Working  Characteristic,"  shows  the  characteristics 
that  belong  to  a  single  expansion  of  the  steam  in  a  cylinder 
of  the  ordinary  size  for  the  usual  tractive  effort,  also  pertains 
to  all  superheated  steam  locomotives  with  a  single  piston 
valve. 

In  order  to  demonstrate  the  above  statements,  a  comparison 
is  made  of  the  steam  consumption  of  two  superheated  .-.train 
freight  locomotives,  showing  the  working  characteristic  in 
relation  to  the  work  done  and  distance  run,  in  which  the  steam 
consumption  figures  were  kept  at  their  lowest  average  points 
during  the  experimental  runs,  and  were  based  both  on  the 
horsepower  developed  and  the  hourly  consumption,  and 
showed  also  that  the  steam  consumption  obtained  lay  within 
the  limits  of  observation. 

In  the  same  manner,  it  is  shown  to  be  a  matter  of  im- 
portance, as  far  as  coal  consumption  is  concerned,  if  one  is 
looking  to  the  work  alone  to  determine  whether  a  locomotive 
under  a  given   set   of  working   conditions   is   properly   loaded. 

The  author  also  shows  how-  similar  determinations  can  be 
made  for  compound  locomotives  with  corresponding  changes. 


for  the  Elesco  heater.  There  are  also  illustrations  of  the 
units  of  the  equipment  and  various  installations. 

The  chart  shown  on  folder  A  is  a  fac-simile  of  the  chart 
recently  issued  by  The  Superheater  Company.  This  chart  is 
printed  on  stiff  stock,  size  20  x  43^"  and  is  suitable  for  fram- 
ing for  roundhouses  and  railroad  offices. 

Copies  of  this  chart  or  the  folders  will  be  sent  upon  applica- 
tion to  anyone  mentioning  this  publication. 


Electric  Equipment  for  Railroad  Shops,  is  the  title  of  a  new 
publication  that  is  being  distributed  by  the  Westinghouse 
Electric  &  Manufacturing  Company,  East  Pittsburgh,  Pa. 
The  publication  is  known  as  C-1661  and  is  intended  to  assist 
engineers  in  solving  the  electrical  problems  frequently  en- 
countered in  increasing  shop  facilities  or  changing  or  adding 
to  existing  equipment.  It  contains  pertinent  information  and 
general  principles,  serving  as  a  guide  in  the  selection  of  elec- 
trical equipment  for  engine  and  car  shops,  engine  terminals, 
freight  terminals  and  passenger  stations.  The  results  of  the 
application  of  individual  motor  drive  and  the  extensive  use 
made  of  magnetic  control,  both  automatic  and  semi-automatic, 
in  railway  shops  are  described  in  detail  and  by  illustrations. 
A  description  of  the  arc  welding  process  and  its  uses  in  track 
reclamation,  general  track  repair  work,  together  with  valuable 
machine  tool  data,  are  included  within  its  pages. 


The  American  Engineering  Standards  Committee  has  issued 
a  booklet  on  the  progress  that  has  been  made  in  standardiza- 
tion. The  booklet  points  out  three  worthy  stages  of  stand- 
ardization within  the  factory;  within  the  industry  and  national 
standardization.  It  shows  some  of  the  more  important 
standardization  work  of  the  Government,  and  the  efforts  of 
all  these  separated  interests,  the  formation  of  the  American 
Engineering   Standards    Committee. 

The  members  of  this  committee  are  nine  national  engi- 
neering societies,  seven  departments  of  the  Government  and 
nineteen  national  associations  representing  most  of  the  in- 
dustries of  the  country. 

Those  interested  in  this  important  question  may  have  a 
copy  of  this  interesting  booklet  by  addressing  the  Committee, 
29  West  39th  Street,  New  York  City. 


Locomotive  Feed  Water  Heaters:  The  Superheater  Com- 
pany of  New  York  and  Chicago  has  just  issued  a  series  of 
three  interesting  folders  on  locomotive  feed  water  heating. 
On  folder  A  are  diagrams  illustrating  through  colors  the  vari- 
our  passages  of  steam  and  water,  as  well  as  the  principle  of 
utilizing  waste  heat  for  pre-heating  boiler  feed  water  through 
the  meduim  of  the  Elesco  Non-Contact  Feed  Water  Heater. 
Folders  B  and  C  discuss  in  concise  form  the  advantages  of 
heating  boiler  feed  water  and  the   special  advantages  claimed 


Electric  Fans  for  Blowing,  Exhausting,  Ventilating,  Cooling 
and  Drying,  is  the  title  of  a  16-page  booklet  which  is  an  ex- 
ceptionally comprehensive  review  of  the  application  of  electric 
fans. just  issued  by  the  Buffalo  Forge  Co.,  Buffalo,  N.  Y.  The 
subject  matter  is  confined  solely  to  direct  connected  units,  in- 
cluding descriptions  of  small  disk  or  propeller  fans,  multiblade 
type  fans  used  for  heating  and  ventilating,  stoker  units,  pres- 
sure blowers,  mill  exhausters  and  electric  forge  blowers.  The 
booklet  is  amply  illustrated  with  views  of  installations  in 
various  types  of  industrial  plants  and  should  be  of  value  to 
the  executive  and  factory  management  interested  in  the  ad- 
vantages of  motor  driven  blowers  and  exhaust  fans. 


For  Testing  and    Washing 
Locomotive  Boilers 


USE   THE 


DIAMOND  STEEL  EMERY 

For   Grinding    In    Steam   and  Air  Jalnta 

"CUTS  BUT  NEVER  BREAKS" 

A     Railroad    Shop    Necessity 

PITTSBURGH  CRUSHED  STEEL  CO. 

PITTSBURGH,   PA.,   U.  S.   A. 


Rue  Boiler  Washer 
and  Tester 

SEND    FOR   CATALOGUE 

Rue   Manufacturing  Co. 

228  Cherry  Street        Philadelphia,  Pa. 

Manufacturer*  of  Injector*,   Ejector*. 

Boiler  Waiben   and   Tester*,    Boiler   Check*. 

Cheok  Valve*. 


GEO.  P.  NICHOLS  A  BRO 

Nichols  Transfer  Tables 
Turntable  Tractors 

2139  Fulton  Street,  Chicago 


ENAMELED  IRON  FLUSH  OR  DRY  CLOSETS 

DUNER 
CAR    CLOSETS 

DUNER   CO. 

il6    S.   CLINTON    ST.,    CHICAGO 


WANTED 

Locomotive  Builder's  Lithograph* 
of  U.  S.  Locomotives  previous  to 
Civil  War  Period,  multi-colored  or 
one  tone,  for  historical  collection. 
Liberal  commercial  prices  will  be 
paid.  Give  name  of  builder,  type  of 
locomotive,  condition  of  print,  and 
all  wording  on  same. 

Also,  "American  Locomotives," 
by  Emil  Reuter  of  Reading,  Pa., 
text  and  line  drawings,  issued  se- 
rially about  1849. 

Also,  several  good  daguerrotypes 
of  locomotives  of  the  daguerrotype 
period. 

Address,    HISTORICAL 

c/o    Railway    and    Locomotive    Eagfa— fcg 
114  Liberty  Street,  New  York. 
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The  Bay  Shore  Shops  of  Southern  Pacific  Company 
Near  San  Francisco,  California 

Some    of    the    Details    of    Arrangement     and     Special     Appliances     in    Use 


The  planing  mill  and  car  repair  building  of  the  South- 
ern Pacific  Company  at  their  Bay  Shore  Shops  is  a  steel 
frame  and  brick  structure  185  feet  by  333.5  feet.  A  space 
66  feet  by  185  feet  on  the  west  end  of  this  building  is 
devoted  to  the  planing  mill.  The  floor  of  the  planing 
mill  section  is  of  wood  and  that  of  the  car  repair  building 


also  all  of  the  many  other  items  connected  therewith. 
There  is  a  special  mezzanine  floor  which  is  equipped 
with  a  steam  vulcanizing  table  for  vulcanizing  the  various 
rubber  articles  such  as  aisle  strips  and  platform  rubber. 
There  is  also  an  electrically  operated  sewing  machine  for 
sewing  carpets  and  canvass  and  leather  goods. 


Bay    Shore    Shops    of    Southern    Pacific    Company    Showing    Racks   for    Storing     Parts     Removed    from     Locomotives     Undergoing     Repairs 


is  of  concrete,  the  roof  being  of  the  gravel  and  tar  kind. 

The  east  end  of  the  car  repair  building  is  occupied  by 
the  paint  and  varnish  stock-room  and  the  upholstering 
department.  These  departments  are  separated  from  the 
main  coach  shop  by  a  glass  partition. 

The  upholstering  department  cleans  and  makes  all  re- 
pairs  to  all  kinds  of  seats,  chairs,  window  curtains  and 

293 


The  car  repair  department  is  engaged  in  making  repairs 
and  in  the  general  overhauling  of  all  classes  of  passenger 
equipment. 

There  are  twelve  tracks  in  the  coach  shop  and  one  in 
the  mill  room.  There  is  a  space  of  twelve  feet  between 
each  track  which  is  ample  for  making  repairs. 

An  unusual  number  of  skylights  and  windows  in  the 


294 


RAILWAY     AND     LOCOMOTIVE     ENGINEERING 


October,  1924 


building  provides  ample  lighting'.  There  are  30  sky- 
lights oil  each  side  of  the  coach  shop.  All  doors  are 
douhle  swinging  doors,  and  are  easily  operated.  Each 
door  has  a  window  in  the  upper  half,  and  above  each  door 
there  is  a  window  with  three  sections  of  glass. 

\  lire' wall  separates  the  coach  shop  from  the  mill  room, 
where  all  of  the  mill  work  on  the  freight  and  passenger 
equipment  is  done.  .  This  includes  such  work  as  framing 
sills,  end  plates,  side  plates,  truck  bolsters,  as  well  as  sur- 
facing all  lumber  necessary  for  the  passenger  equipment. 
A  special  building  serves  as  a  store  room  for  storing  all 
■lumber  for  the  car  repair  department  for  both  freight  and 
passenger  cars,  and  a  very  large  quantity  at  all  times. 
.That  commonly  carried  being  <  >regon  fir.  poplar,  ash  and 
mahogany,  in  many  lengths  and  sizes. 

\  section  of  the  mill  room  is  occupied  by  the  wheel 
presses  with  a  track  extending  entirely  through  that  de- 
partment as  well  as  the  mill  room  which  serves  for  the 
delivery  of  the  wheels  to  the  presses  and  their  removal 
from  the  same. 

A  portion  of  the  west  end  of  the  coach  shop  is  occupied 
by  the  air  break  testing  plant.  This  section  of  the  shop 
is  also  equipped  with  sketches  and  air  brakes  for  teach- 
ing and  demonstrating  the  operation  of  the  air  brakes 
which  are  now  used  on  the  Southern  Pacific  lines.  All 
triple  valves  removed  are  delivered  to  this  department 
where  they  are  repaired  and  tested  and  made  ready  for 
further  service.  Those  that  cannot  be  repaired  are  turned 
over  to  the  Westinghouse  Air  Brake  Company  plant  at 
Emeryville,  California.  All  car  inspectors  of  the  coast 
division  are  required  to  take  air  brake  examinations  from 
an  expert  air  brake  man.  In  addition  to  the  sketches  and 
charts  of  air  brakes,  triple  valves  are  provided  which  are 
cut  away  in  such  a  manner  that  all  working  parts  can  be 
seen  while  the  brakes  are  under  operation. 

The  metal  polish  department  is  also  located  in  this  sec- 
tion of  the  shop,  as  well  as  the  sheet  metal  workshop. 
This  department  repairs  and  manufactures  stove  pipe  and 
various  other  items  such  as  oil  cans  and  similar  articles. 
Steel  ranges  and  stoves  for  dining  cars  are  also  rebuilt  in 
this  department,  which  also  looks  after  all  steam  and  water 
pipes  and  does  all  the  soldering  necessarv  on  freight  and 
passenger  equipment. 

Immediately  to  the  north  of  the  planing  mill  and  car 
repair  building  is  the  freight  car  repair  shed.  This  is  a 
steel  frame  structure  117  by  441  feet  and  is  open  on  all 
sides  except  that  on  the  west  which  is  covered  with  gal- 
vanized corrugated  iron  as  a  protection  against  the  high 
prevailing  winds. 

Here  all  steel  cars,  including  tank  cars,  requiring  heavy 
repairs  are  handled.  About  15  per  cent  of  the  cars  pass- 
ing through  this  department  are  tank  cars,  the  other  S3 
per  cent  being  the  general  run  of  freight  cars,  such  as 
box,  stock,  hopper,  gondola  and  flat  cars. 

There  are  five  tracks  under  the  freight  car  repair  shed 
holding  eleven  cars  each  and  one  track  on  the  west  side 
of  the  shed  which  is  used  as  a  storage  track  for  cripple 
and  bad  order  cars,  this  track  having  accommodations  for 
35  cars.  Tank  cars  are  steam  cleaned  and  water  tested 
on  this  track  before  being  taken  into  the  repair  shop. 

On  the  east  side  of  the  freight  car  repair  shed  is  the 
cripple  yard  with  thirteen  tracks  having  a  total  capacity 
of  250  freight  cars.  Each  of  these  tracks  has  a  bulkhead 
to  prevent  the  cars  from  being  shoved  across  the  roadway 
between  the  end  of  the  tracks  and  the  coach  shop  building. 
This  roadway  is  essential  for  material  delivery  and  it  must 
be  kept  clear  at  all  times  so  as  to  enable  fire  fighting 
equipment  to  pass.  It  is  lighted  at  night  by  electric  lights 
supported  from  the  side  of  the  building. 

The  freight  car  repair  shop  and  the  cripple  yards  are 
well  supplied  with  modern  pneumatic  tools,  including  air 


riveters  and  hammers,  bolt  cutters  and  chipping  and  calk- 
ing tools.  A  two  inch  air  line  serves  this  section  of  the 
shops,  there  being  eleven  air  tanks  located  at  various 
points  for  supplying  air.  By  having  these  tanks  located 
at  various  points  a  much  better  supplv  of  air  is  provided 
than  would  be  the  case  if  only  one  large  tank  was  used. 

War  the  car  repair  section  there  are  a  large  number  of 
"A"  frames  and  racks  which  are  used  each  season  to  con- 
vert 250  flat  cars  into  sugar-beet  cars,  which  are  used  each 
year  at  various  points  on  the  coast  division.  The  work 
of  converting  the  flat  cars  begins  in  the  early  part  of  June 
and  they  are  dismantled  in  February  after  the  beet  season 
is  over.  Most  of  the  "A"  frames  and  racks  were  con- 
structed at  the  Bay  Shore  shops.  They  are  built  of  Ore- 
gon fir  and  are  designed  to  carry  50  tons  of  beets.  A 
steam  crane  with  specially  made  equalizer  and  chain  sling 
on  each  end  is  used  in  handling  them.  The  special  equal- 
izer and  spring  makes  it  possible  to  do  this  without  (lam- 
aging  them. 

In  the  forge  shop  there  is  equipment  for  making  all 
kinds  of  repairs  on  locomotives.     While  the  department  is 
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not  equipped  to  make  new  frames  complete,  they  can 
make  sections  of  frames  which  are  taken  to  the  engine 
and  welded  on. 

There  are  two  forging  furnaces,  both  being  oil  burners, 
which  were  built  in  the  shop  by  the  shop  foreman  from 
scrap.  One  is  68  in.  by  32  in.  by  30  in.  The  other  is  7 
ft.  long,  4  ft.  wide  and  3  ft.  6  in.  high. 

A  case  hardening  furnace  and  a  tool  steel  hardening 
furnace  were  also  made  from  scrap  iron.  The  former  is 
7  ft.  long,  2  ft.  6  in.  wide  and  _'  ft.  high.  The  tool  steel 
hardening  furnace  is  33  in.  by  34  in.  This  is  a  special 
furnace  and  is  used  principally  in  hardening  and  temper- 
ing high  speed  carbon  and  tool  steel,  many  of  the  tools 
being  made  in  the  shop. 

There  are  two  self  supporting  cranes  in  the  center  of 
the  forge  shop,  each  crane  being  of  four  tons  capacity, 
one  serving  the  large  furnace  and  the  other  serving  the 
heavy  fire.  There  is  one  wall  crane  which  serves  the 
small  forging  furnace. 

There  are  eleven  coal  forges,  each  being  circular  in 
shape  and  four  feet  in  diameter,  all  but  one  resting  directly 
on  the  ground. 

There  is  a  No.  8  fan  for  the  forges,  with  the  main  sup- 
lily  pipe  12  inches  in  diameter  which  is  carried  overhead 
across  the  shop,  and  which  drops  from  the  line  down  to 
each  forge.  These  drops  are  3]/2  inches  in  diameter,  with 
the  exception  of  those  leading  to  the  furnaces,  which  are 
4  inches  in  diameter.  The  forges  and  furnaces  have  con- 
nection with  the  compressed  air  line,  which  is  used  in  case 
of  an  emergency. 

The  forge  shop  is'  unusually  airy,  roomy  and  well 
lighted  and  ventilated,  there  being  a  very  efficient  system 
which  removes  most  of  the  smoke  and  gases.     There  is  a 
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track  leading  to  the  shop,  and  l>\  means  of  this  the  loco- 
motive crano  arc  enabled  to  bring  in  heavj   forgings. 

The  oil  to  the  oil  burners  in  the  forge  department  is 
supplied  by  means  of  a  steam  driven  compound  plunger 
pump,  drawing  oil  from  an  underground  storage  tank  of 
1,000  gallons  capacity.  ["he  pump  discharges  into  a 
2-inch  pipe  system  extending  throughoul  the  department. 
The  oil  is  heated  to  the  proper  temperature  by  means  of 
a  system  of  steam  coils;  exhaust  steam  from  the  pump 
passing  through  the  coils  and  heating  the  "il  as  it  circu- 
lates around  them.  The  oil  is  then  delivered  to  the 
burners  at  a  pressure  of  about  80  His.  per  sq,  in.  where 
it  is  atomized  bj  compressed  air  at  a  pressure  of  ''it  lbs. 
per  sq.  in. 

There  is  a  transfer  pit  which  extends  between  the  erect- 
ing shop  and  tile  round  house  and  the  boiler  -hop.  This 
pit  is  490  feet  in  length,  and  provides  a  quick  means  of 
transferring  both  locomotive-  and  boilers  from  the  erect- 
ing shop  to  and  from  tin-  boiler  shop,  and  for  transfer- 
ring' locomotives    from   the   erecting   shop  to   the   round 

house. 

A  novel  feature  of  this  pit  is  the  transfer  tahle  trailer. 
This  trailer  was  built  to  enable  hand  trucks  to  he  taken 
acro>s  the  pit  between  the  erecting  shop  and  the  hoiler 
shop.  It  is  seldom  necessary  to  move  the  trailer,  the  only 
time  being  when  the  transfer  tahle  i-  to  In-  moved  to  the 
extreme  west  end  of  the  pit.  In  this  case  the  transfer 
table  is  used  to  push  the  trailer  out  of  the  way,  and  it 
is  again  towed  hack  to  place  when  the  transfer  table  is 
again  moved  toward  the  other  end  of  tht  pit.  This  trailer 
is  built  in  three  section-  and  can  he  quickly  and  easily 
attached  to  the  transfer  table  when  it  is  desired  that  it  he 
moved. 

Among  the  conveniences  in  use  about  the  shops  there 
are  some  special  storage  racks  located  between  the  tracks 
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outside  of  the  erecting  shop,  and  which  are  used  for  stor- 
ing the  parts  of  .stripped  engines  that  are  undergoing  re- 
pairs. They  are  constructed  of  scrap  flues  and  are  ar- 
ranged in  three  tiers,  the  top  one  being  used  for  storing 
the  pipes  and  rods,  and  the  two  lower  ones  for  the  other 
parts.  The  parts  taken  from  each  engine  are  by  this 
means  kept  properly  segregated  and  the  workmen  can 
easilv  and  quickly  get  any  particular  portion  of  an  engine 
at  any  time. 

Another  item  is  the  use  of  a  number  of  small  com- 
pressed air  supply  tanks,  which  are  scattered  throughout 
the  vard.  and  which  are  considered  to  be  more  convenient 
and  efficient  than  a  single  large  one. 

There  are  eleven  of  these  tanks  located  at  various 
points,  and  they  serve  to  supply  air.  to  the  various  air 
driven  tools,  and  for  testing  purposes.  As  already  stated 
this  arrangement   provides   a   much   better   supply   of   air 


that  would  t>(  the  ease  if  only  one  large  tank  were  to  be 
used.    The  accompanying  illustration  shows  eight  of  these 

air  tanks  located  just  outside  the  power  plant.  The  main 
air  lines  through  the  yard  leading  from  them  are  4  in.  in 
diameter. 

'I  here  is  also  an  outdoor  .air  pump  testing  department 
which  is  equipped  with  an  air  hoist  having  a  radius  of 
action   ol    about    twentv    feet,    which    is   used    for  handling 
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the  pumps  to  and  from  the  test  racks.  Facilities  are  such 
that  three  air  pumps  can  be  attached  to  the  testing  rack 
at  one  time. 

A  special  air  tank  is  provided  which  supplies  the  proper 
air  pressure  for  testing  the  air  brake  apparatus  such  as 
feed  valves,  brake  valves,  triple  valves  and  distributing 
waives. 

The  California  climate  is  so  mild  that  the  testing  can 
be  carried  out  in  the  open  all  the  year.  A  special  steam 
line  leading  to  this  testing  plant  supplies  the  steam  for 
operating"  the  air  pumps  while  the  tests  are  being  carried 
out. 


Inspector  of  Locomotives 

An  examination  for  inspector  of  locomotives  will  be 
held  throughout  the  country  on  November  5  and  6.  It 
is  to  fill  vacancies  in  the  Interstate  Commerce  Commission 
at  an  entrance  salary  of  $3,600  a  year.  Appointees  will 
be  allowed  necessary  expenses  when  absent  from  head- 
quarters in  the  discharge  of  their  official  duties. 

The  duties  of  this  position  are  personally  to  inspect 
locomotives  and  to  see  that  carriers  make  inspections  in 
accordance  with  the  locomotive  inspection  law  and  the 
rules  and  regulations  established  thereunder,  and  that 
carriers  repair  any  defects  which  such  inspections  may 
disclose  before  the  locomotives  or  appurtenances  thereof 
are  again  put  in  service ;  to  investigate  and  report  upon 
accidents  caused  by  failure  of  any  part  or  appurtenances 
of  the  locomotive  or  tender  resulting  in  damage,  injury, 
i  ir  death  ;  and  to  perform  other  work  as  assigned. 

Competitors  will  be  rated  on  spelling ;  arithmetic ; 
practical  questions  relating  to  the  construction,  testing, 
inspection,  repair,  and  operation  of  locomotive  boilers  and 
their  appurtenances :  practical  questions  relating  to  the 
construction,  testing,  inspection,  repair,  and  operation  of 
locomotives,  their  tenders,  and  their  appurtenances ;  re- 
port writing ;  training  and  experience  in  railroad  work, 
and  general   fitness. 

Full  information  and  application  blanks  may  be  obtained 
from  the  United  States  Civil  Service  Commission.  Wash- 
ington. D.  C.  or  the  secretary  of  the  board  of  U.  S. 
civil-service  examiners  at  the  post  office  or  customhouse 
in  any  city. 


Annual  Convention  of  the  Traveling  Engineers' 

Association 


The  thirty-second  annual  convention  of  the  Traveling 
Engineers'  Association  was  held  at  the  Sherman  Hotel, 
Chicago,  111.,  September  16,  17.  18,  19,  1924. 

The  convention  was  called  to  order  by  its  president,  Mr. 
T.  F.  Howley,  presiding,  and  following  a  most  interesting 
and  valuable  address  by  Mr.  R.  S.  Parsons,  vice-president 
of  the  Erie  Railroad,  an  address  of  welcome  by  Mr. 
Crowe,  states  attorney  for  Cook  County,  representing 
Mayor  Dever,  and  the  address  of  President  Howley. 
The  convention  at  once  got  down  to  business  and  during 
the  four  days'  sessions  accomplished  much  in  the  way  of 
constructive  progress  of  value  alike  to  the  membership  and 
their  employing  companies.  There  was  a  total  registra- 
tion of  1,379  attendants  at  the  convention,  of  which  482 
were  members  of  the  Traveling  Engineers'  Association, 
and  383  members  of  the  Railway  Equipment  Manufac- 
turers' Association. 

In  addition  to  the  addresses  of  Vice-President  Parsons 
of  the  Erie  Railroad  and  President  Howley  at  the  opening 
session,  Mr.  A.  G.  Pack  delivered  a  most  interesting  and 
valuable  address  at  the  afternoon  session,  Wednesday, 
17th,  which  will  be  found  elsewhere  in  this  issue. 

Exhibits 

There  were  about  108  exhibits  at  the  Convention  all  in 
so  close  proximity  to  the  Convention  room  that  the  mem- 
bers had  an  excellent  opportunity  to  see  the  latest  devices 
used  on  locomotives  without  detracting  from  their  duties 
at  the  various  sessions. 

These  exhibits  were  not  only  splendid  in  character,  but 
were  conveniently  arranged  with  competent  and  obliging 
men  in  charge  and  suitable  literature.  So  that  without 
loss  of  time  one  could  acquaint  himself  with  latest  de- 
velopment of  the  art,  thus  adding  to  the  value  of  discus- 
sions in  the  sessions. 

Papers  and  Discussions 

The  advance  copy  of  committee  reports  of  subjects  for 


discussion  at  this  convention  covered  98  pages  subdivided 
as  follows : 

Work  of  the  Traveling  Engineers 3 

Conservation   of   Fuel 44 

I  .i  icomotive  Lubrication 13 

Mechanically  Fired  Locomotives 6 

How  to  Improve  Oil  Burning  Locomotives 8 

Passenger  and  Freight  Train  Handling  (Brakes)  ....  3 

Automatic  Train  Control  and  Devices 13 

Locomotive   Booster  and   Its  Effect  on   Locomotive 

Design  and  Train  Operation 8 

Total 98 

The  foregoing  papers  were  read  and  discussed  at  con- 
siderable length  and  the  printed  proceeding  of  this  session 
will  be  among  the  most  valuable  of  the  entire  32  volumes 
comprising  the  annual  proceedings  of  the  association. 

Paper  on  Fuel  Conservation  Including  Feed 
Water  Heater 

The  paper  on  Fuel  Conservation  Including  the  Feed 
Water  was  somewhat  unique  in  that  it  not  only  comprised 
more  than  44  per  cent  of  all  reports  combined,  including 
charts  and  tables,  but  treated  the  subject  in  a  manner  from 
most  all  angles,  reducing  the  terms  of  money  the  savings, 
which  have  been  and  should  be  made  in  future.  The  sum 
total  of  savings  in  railway  fuel  yet  within  the  range  of 
possibilities  being  placed  at  about  $72,919,200.  It  is  also 
clearly  pointed  out  in  this  paper  that  in  striving  for  the 
above  goal  the  efficiency  of  locomotives  would  be  mate- 
rially increased  aside  from  the  actual  saving  in  fuel. 

By  a  unanimous  rising  vote  the  Convention  extended 
its  thanks  to  the  committee  for  this  paper  and  designated 
it  as  the  most  valuable  one  contributed  during  the  asso- 
ciation's existence. 

Abstracts  from  Mr.  Pack's  address  and  of  the  reports 
to  the  Convention  are  published  in  the  following  pages. 


Locomotive   Maintenance 

Bj     A.    G.    Pack.    Chief.    Bureau    of    Locomotive    Inspection.    Interstate    Commerce    Commission 


One  of  the  first  questions  to  be  considered  is  whether 
you,  as  traveling  engineers  are  permitted  by  those  in 
authority  over  you,  to  always  do  the  things  that  you  know- 
ought  to  be  done  at  the  proper  time  and  place. 

The  locomotive  inspection  law  has  placed  upon  every 
common  carrier  by  railroad  the  duty  to  so  construct, 
equip,  and  maintain  their  locomotives  that  they  may  be 
operated  without  unnecessary  peril  to  life  or  limb ;  and 
has  placed  upon  you,  as  employees  of  such  carrier,  the 
same  duty  and  has  given  you  an  authority  which  cannot 
be  properly  evaded,  and  one  which  if  taken  advantage  of 
will  help  you  in  having  the  things  done  that  your  train- 
ing and  experience  has  taught  you  should  be  done. 

Locomotives  have  grown  in  size  and  complexity,  within 
the  memory  of  man,  as  the  mushrooms  grow.  Many  of 
you  remember  when  the  18  in.  x  24  in.  cylinder  engine 
was  considered  enormous  in  size  and  believed  to  have 
reached  the  limit,  but,  it  is  not  uncommon  at  this  time  to 
find  cylinders  ranging  on  simple  engines  as  high  as  30  by 


32  inches  with  boilers  carrying  240  to  250  pounds  steam 
pressure,  while  only  a  few  years  ago  150  to  160  pounds 
was  considered  excessive. 

During  the  past  twenty  years  the  number  of  locomo- 
tives have  increased  from  46,743  to  65,008  on  Class  I 
railroads:  while  the  tractive  effort  has  increased  from 
1,065,874.292  pounds  to  2,576,433,377  pounds,  an  in- 
crease in  the  number  of  locomotives  of  39  per  cent  with  an 
increase  in  tractive  effort  of  about  141  per  cent,  about 
three  and  one-half  to  one. 

The  many  complex  appliances  that  have  been  added  to 
the  loo  .motive  in  recent  years,  have  increased  the  burden 
of  maintenance;  but,  if  this  maintenance  is  neglected,  the 
result  may  be  engine  failures,  break-downs  and  delays. 
Everv  engine  failure  carries  with  it  the  potentiality  of 
a  serious  or  even  fatal  accident. 

Engine  failures  cause  confusion  in  operation  and  may 
be  the  consequence  of  a  failure  to  make  repairs  of  the 
most  trivial  nature.     Men  on  the  railroads  in  their  effort 
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in  avoid  train  delay  are  induced  to  take  chances.  The 
"chance-taker"  sooner  or  later  comes  to  grief  and  too 
often  pays  the  penalty  with  his  life  or  the  loss  of  his  posi- 
tion. Desperate  "chance  takers"  have  no  place  in  connec- 
tion with  our  modern  methods  of  transportation — it 
doesn't  pay. 

It  has  been  charged  that  the  defects  to  which  federal 
inspectors  take  exceptions  are  of  a  trivial  nature  and  that 
the  repairs  to  such  defects  are  trivial,  with  which  I  agree ; 
hut,  when  the  failure  of  parts  and  appliances  of  the  loco- 
motive and  tender  cause  injury  and  death  and  the  serious 
loss  of  property,  of  which  we  have  many  records,  it  can- 
not he  considered  as  a  trivial  matter.  The  proper  time 
and  place  to  make  repairs  is  at  the  terminal  and  hefore 
locomotives  are  offered  for  service.  It  is  hetter,  viewed 
from  any  angle,  to  have  trains  delayed  at  the  terminal  than 
it  is  to  have  engine  failures,  break-downs,  and  serious 
accidents  on  the  line  of  road. 

It  used  to  be  the  practice  to  assign  regular  crews  to 
regular  locomotives,  when  the  crew  rested  the  locomo- 
tive rested.  Under  such  conditions  there  naturally 
developed  a  keen  interest  on  the  part  of  the  engineer 
and  fireman  in  maintaining  their  locomotive.  Per- 
sonal effort  on  their  part  was  most  frequently  ex- 
ercised and  close  supervision  of  repairs  was  given. 
Then  came  the  practice  of  double  crewing.  Today  we 
find  the  almost  universal  practice  of  pooling  or  chain- 
ganging  locomotives.  When  locomotives  are  pooled  the 
result  is  a  vastly  increased  burden  upon  those  whose 
duty  it  is  to  see  that  they  are  properly  maintained.  It 
cannot  be  expected  that  an  engine  crew  will  develop  that 
same  spirit  of  pride  in  a  locomotive  which  they  only  oc- 
casionally run,  as  where  they  are  regularly  assigned  and 
where  they  feel  a  personal  pride  in  the  performance  of. 

In  considering  locomotive  maintenance,  the  subject 
naturally  divides  itself  into  two  parts — "classified  repairs" 
and  "roundhouse  repairs."  The  backshop  is  the  place 
where  the  heavier  repairs  should  be  made  and  should  be 
equipped  for  that  purpose.  The  roundhouse  is  the  place 
where  the  lighter  or  current  running  repairs  should  be 
made  and  should  accordingly  be  equipped.  When  classi- 
fied repairs  are  made  in  roundhouses  or  when  running 
repairs  are  made  in  back-shops,  the  logical  order  of  things 
is  violated,  consequently,  unsatisfactory  and  inefficient  re- 
sults obtain.  It  is  not  uncommon  to  find  a  large  portion  of 
roundhouses  blocked  with  locomotives  undergoing  classified 
repairs  which  could  be  more  promptly  and  economically 
made  in  the  back-shops,  while  locomotives  which  should 
receive  terminal  attention  in  the  roundhouse  are  being  re- 
paired on  the  outside  without  facilities  and  where  men  are 
compelled  to  work  under  the  most  adverse  conditions  and 
exposed  to  the  elements.  It  goes  without  saying  that  such 
methods  tend  toward  improper  repairs  and  higher  cost  of 
maintenance  with  extremely  unsatisfactory  results. 

The  attention  given  to  providing  repair  facilities  for 
shop  and  engine  house,  has  produced  many  examples  of 
high  efficiency,  and  those  carriers  who  have  not  kept  pace 
with  the  changed  operating  conditions  should  realize  that 
inadequate  shop  facilities  and  poor  oragnization  means 
failure  to  make  the  best  use  of  our  resources  and  means 
a  higher  labor  cost  with  the  added  cost  which  results  from 
holding  locomotives  out  of  revenue  service  and  the  neces- 
sity for  a  greater  number  of  locomotives  to  handle  a  given 
business.  It  is  of  vital  importance  to  successful  operation 
that  careful  inspection  be  made  of  every  locomotive  after 
each  trip  or  day's  work  and  to  have  the  defects  disclosed 
reported  to  the  proper  representative  of  the  company,  be- 
cause if  the  existing  defects  are  not  known  it  is  not  likely 
that  repairs  will  be  made.  Further,  if  repairs  are  not 
currently  and  properly  made,  the  little  things  accumulate 
and  the  result  is  engine  failures  with  attending  delay  to 


traffic  and  decreased  efficiency.  It  seems  hardly  necessary 
to  urge  (lie  importance  of  making  proper  inspections  and 
proper  repairs  currently,  because  the  results  of  failure  to 
do  this  are  too  well  known  and  because  it  is  to  the  interest 
o!  everyone  connected  with  the  operation  of  railroads  to 
have  these  things  done. 

Notwithstanding,  during  the  past  13  years  federal  in- 
spectors Ii.im  In  en  compelled  to  order  withheld  from  ser- 
vice 48,836  locomotives  because  of  defects  which  unneces- 
sarily increased  the  peril  of  operation  and  decreased  the 
efficiency  of  the  locomotive.  Practically  all  of  this  num- 
ber had  been  pronounced  ready  for  service  or  were  ac- 
tually in  service  with  defects  constituting  violation  of  the 
statute  and  of  economic  law. 

Comparing  engine  failures,  one  road  with  another,  is 
of  little  value  because  no  standard  has  been  fixed;  but, 
there  is  no  better  index  as  to  the  condition  of  locomotives 
than  an  accurate  comparison  of  engine  failures  on  a  given 
road.  As  engine  failures  increase,  the  standard  of  main- 
tenance is  decreased,  and  is  reflected  by  the  increased 
number  of  accidents  and  casualties.  As  I  have  said  be- 
fore, engine  failures  are  potential  sources  of  serious  acci- 
dents, with  the  resultant  loss  of  life  and  limb  as  well  as 
property  damage. 

This  was  very  forcibly  brought  to  my  attention  about 
one  year  ago  on  one  particular  line  where  we  were  en- 
countering considerable  difficulty  in  having  the  require- 
ments of  the  law  complied  with.  A  vice-president  went 
so  far  as  to  request  that  the  federal  inspector  in  that  dis- 
trict be  removed  to  some  other  district  because  of  alleged 
prejudice.  This  vice-president  requested  a  conference 
with  me  at  which  the  superintendent  of  motive  power  was 
present,  when  the  conditions  to  which  exceptions  had  been 
taken  were  discussed  in  their  various  details.  The  con- 
clusion was  reached  by  this  same  vice-president,  "that  he 
wanted  the  inspector  about  whom  complaint  had  been 
made  to  stay  on  his  line  and  wished  that  he  had  more  in- 
spectors on  his  line  because  they  were  developing  and 
putting  before  the  management  the  conditions  that  cause 
engine  failures,  train  delays,  accidents  and  injuries."  What 
has  been  the  result?  During  one  year  there  were  about 
400  engine  failures  per  month  with  an  average  of  3,545 
miles  per  failure.  A  year  later  the  number  of  engine 
failures  per  month  had  been  reduced  to  about  90  and  the 
miles  per  engine  failure  had  been  increased  to  about 
15,000.  This  is  a  vivid  contrast  between  proper  and  im- 
proper inspection  and  repair. 

After  current  repairs  have  been  properly  made,  natural 
wear  brings  the  locomotive  to  a  condition  where  repairs 
of  a  heavier  nature  are  required,  heavier  than  can  be 
properly  and  efficiently  made  in  the  roundhouses. 
The  locomotive  should  then  be  taken  to  the  back-shop 
and  so  repaired  and  restored  that  it  will  safely  and  effi- 
ciently perform  a  proper  term  of  service  with  a  minimum 
of  so  called  "running  repairs."  In  doing  this,  the  differ- 
ent parts  should  be  restored  to  standard  dimensions  as 
fixed  by  standard  drawings  and  standard  practices,  estab- 
lished and  adopted  by  every  well-managed  organization. 
Good  shop  practice  calls  for  care  and  diligence  in  every  de- 
tail from  the  time  the  locomotive  is  stripped  to  the  time 
it  reaches  the  testing  track,  and  there  made  ready  for  ser- 
vice. Good  tools  maintained  in  proper  condition  should  be 
provided.  Sledge  hammers  and  chisel  bars  send  more 
material  in  the  scrap-heap  than  do  years  of  service. 

The  subject  of  locomotive  maintenance  may  be  prop- 
erly considered  in  two  parts — maintenance  of  boilers  and 
appurtenances ;  next,  maintenance  of  machinery  and  tender, 
and  appurtenances.  No  locomotive  is  better  than  its  boiler. 
A  boiler  which  is  poorly  designed  and  poorly  constructed 
is  difficult  of  maintenance.  Marked  advances  have 
been  made  in  the  design  and  construction  of  locomotive 
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boilers,  while  the  original  principal  is  still  retained,  tend- 
ing toward  better  circulation  of  water  and  better  distribu- 
tion of  expansion  strains.  No  matter  how  well  con- 
structed a  boiler  may  be,  it  cannot  lie  safely  or  efficiently 
operated  without  current  inspections,  tests,  and  repairs. 
No  one  disputes  this  but  it  is  surprising  to  learn  the  large 
number  of  locomotives  upon  which  defects  have  been  re- 
ported trip  after  trip  and  day  after  day  and  still  con- 
tinued in  service  without  regard  to  the  peril  created  or 
the  monetary  ldss  indirectly  incurred. 

(  >ne  of  the  first  considerations  in  maintaining  boilers 
is  that  of  water  supply.  Those  of  you  who  are  connected 
with  the  operation  of  locomotives  in  bad  water  districts 
know  of  the  problems  arising  from  this  source,  both  from 
the  maintenance  view-point,  and  of  getting  over  the  road 
with  a  train.  Modern  locomotives  are  bringing  with  them 
better  combustion  and  higher  temperatures.  Light  foamy 
water  or  water  that  leaves  incrustation,  cause  overheating 
and  sheets  to  crack.  Too  much  cannot  he  said  for  the 
necessity  of  removing  all  washout  plugs  and  thoroughly 
washing  all  parts  of  the  boiler  as  often  as  water  condi- 
tions require.  It  is  too  often  true  that  boiler  washing  is 
neglected  which  is  always  reflected  by  increased  trouble 
and  cost  of  maintenance.  When  sheets  are  coated  with 
scale,  thus  insulating  them  from  the  water,  the  water  can- 
not absorb  the  heat  readily  and  the  result  is  increased 
temperature  and  strain  with  a  corresponding  increase 
in  trouble  and  decrease  in  evaporation.  Some  (if  the  best 
authorities  have  said  that  1/16  of  an  inch  of  hard  scale 
on  the  water  side  of  heating  surfaces  consumes  approx- 
imately 15  per  cent  more  fuel  than  when  kept  clean. 
Marked  improvements  in  water  supply  have  been  made 
in  many  places  by  the  installation  of  treating  plants  and 
in  others  by  changing  the  source  of  supply.  Conditions 
have  been  vastly  improved,  in  many  instances,  by  install- 
ing modern  washout  systems.  These  improvements  cost 
money  and  it  is  possible  to  spend  without  getting  an  ade- 
quate return  which  .should  he  guarded  against ;  hut,  when 
one  considers  the  reliability  and  efficiency  of  service  that 
is  to-day  required  of  locomotives,  it  becomse  apparent 
that  any  reasonable  expenditure  in  providing  better  water 
and  proper  washing  facilities  is  ultimately  a  paying 
proposition.  There  is  a  close  and  inseparable  relation 
between  locomotive  maintenance  and  fuel  economv.  The 
increased  cost  of  fuel  has  made  it  a  matter  of  prime  im- 
portance and  is  attracting  the  widest  attention  among  the 
railroad  managements  at  this  time. 

Efficiency  and  economy  of  operation  have  influenced  the 
application  of  brick  arches,  superheaters,  combustion 
chambers,  feed  water  heaters,  and  many  other  appliances, 
which  must  he  properly  maintained  if  the  desired  results 
are  to  be  accomplished.  Since  steam  is  the  propelling 
power  the  problem  to  generate  it  freely  and  to  use  it  eco- 
nomicall)  is  an  all  important  question.  To  this  end  loco- 
motives should  be  so  maintained  that  the  distribution  of 
the  steam  to  the  cylinders  he  most  effective,  and  that  the 
machinery  is  in  condition  to  utilize  the  energy  created  to 
the  highest  possible  degree.  Rod  bearings  which  are  loose 
and  in  bad  condition,  boxes  loose  on  journals,  shoes  and 
wedges  out  of  adjustment,  loose  and  worn  cylinder  pack- 
ings which  blow,  valves  out  of  square  and  blowing,  are 
poor  mediums  through  which  to  transmit  the  energy  and 
adversely  affect  the  draw-bar  pull  and  the  earning  power 
of  the  locomotive. 

One  of  the  unfortunate  situations  confronting  the  me- 
chanical departments  is  the  manner  in  which  their  ap- 
propriations are  made.  It  is  my  thought  that  an  annual, 
instead  of  a  monthly,  budget  or  allotment  should  lie  made. 
One  of  the  most  important  considerations  in  the  matter 
of  locomotive  maintenance  is  to  have  a  corps  of  compe- 
tent, steady,  reliable,  and  contented  employees.     We  must 


have  contentment  if  the  best  results  are  to  be  obtained; 
discord  and  confusion  among  emplqyees  is  not  conducive 
of  the  best  results.  Discontentment  and  confusion  are 
bound  to  ensue  when  employment  is  uncertain  and  ir- 
regular. 

There  is  nothing  which  so  adversely  affects  economy 
of  locomotive  maintenance  as  to  tear  the  mechanical  or- 
ganization to  pieces  each  month  or  at  frequent  intervals 
in  order  to  keep  within  the  appropriation  or  to  fluctuate 
the  personnel  with  every  temporary  traffic  change.  I  ap- 
preciate that  revenues  can  not  be  disregarded  when  mak- 
ing expenditures,  but,  with  proper  consideration,  fore- 
thought and  foresight,  expenditures  can  be  anticipated 
with  sufficient  accuracy  and  the  mechanical  forces  so  regu- 
lated as  fo  provide  steady  employment.  Steady  employ- 
ment at  remunerative  wages  brings  about  a  satisfaction 
among  employees  that  is  hard  to  disrupt;  while  on  the 
other  hand,  when  men  are  treated  as  machines  and  laid 
aside  without  regard  to  consequences,  and  without  a  good 
sound  reason,  it  breeds  anarchism,  bolshevism,  unrest  and 
disloyalty,  and  brings  hardships,  not  only  upon  the  men 
thrown  out  of  employment,  hut  upon  everyone  connected 
with  the  organization. 

Again,  locomotives  cannot  he  properly  and  economically 
maintained  if  repairs  are  neglected  until  the  rush  period 
is  on.  It  is  then  that  the  locomotives  should  be  in  revenue 
service  and  not  in  the  shop;  it  is  then  that  the  transporta- 
tion department  is  pressing  for  motive  power.  Therefore, 
in  keeping  with  sound  management  the  locomotives  should 
be  repaired  in  dull  periods  and  be  available  in  a  high 
state  of  repair  when  the  rush  comes,  if  traffic  is  to  be 
most  efficiently  and  economically  handled. 

The  last  time  1  was  before  you  I  discussed  in  some 
detail  the  circulation  of  water  in  the  boiler  and  its  effect 
upon  the  water  indicating  appliances.  A  description  was 
given  of  numerous  tests  and  invetigations  made  which 
clearly  established  that  gauge  cocks,  when  screwed  di- 
rectly into  the  boiler,  do  not  correctly  indicate  the  gen- 
eral water  level  over  the  crownsheet  under  the  varying 
conditions  of  service-,  and  I  recommended  that  a  suitable 
water  column  to  which  should  be  attached  three  gauge 
cocks  and  one  water  glass  be  applied  with  an  aelditional 
water  glass  on  the  left  side  or  backhead  of  the  boiler. 
Since  that  time  I  have  had  no  occasion  to  change  my 
mind  or  alter  the  recommendation.  It  is  essential,  to  safe 
anel  economic  operation  of  locomotives,  to  have  water 
glasses  and  gauge  cocks  so  applied  that  they  will  under 
all  circumstances  register  correctly,  Water  glasses  and 
gauge  cocks  should  he  so  located,  constructed,  and  main- 
tained, as  to  be  easily  visible  from  the  widest  possible 
range  in  the  cab  and  he  conveniently  located  Practically 
all  new  locomotives  constructed  since  that  time  have  been 
so  equipped,  and  a  large  number  of  the  locomotives  pre- 
viously in  service  have  been  changed  in  accordance  with 
mv  rec(  immendation. 


Election  of  Officers 

At  the  closing  session  the  officers  elected  for  the  en- 
suing year  were  as  follows :  President,  W.  J.  Fee,  Cana- 
dian National:  first  vice-president.  J.  X.  Clark,  Southern 
Pacific:  second  vice-president,  J.  II.  Hurley,  Wabash; 
third  vice-president.  J.  D.  Heyburn,  St.  Louis,  San  Fran- 
cisco ;  fourth  vice-president,  James  Fahev.  Nickle'  Plate ; 
fifth  vice-president.  Ralph  Hammond.  New  York.  New 
Haven  &  Hartford;  David  Meadows.  Michigan  Central, 
was  re-lected  treasurer,  and  the  following  were  elected 
new  members  of  the  executive  committee :  A.  N.  Boyd, 
Canadian  National;  G.  C.  Tone.  Atlantic  Coast  Line; 
H.  B.  Kelley,  Pittsburgh  &  Lake  Erie ;  Robert  Collett,  St. 
Louis.  San  Francisco:  H.  H.  Wilson,  Baltimore  &  Ohio, 
and  C.  I.  Evans.  Missouri.  Kansas-Texas. 


Locomotive  Boosters  and  Their   Effect   on   Locomotive 

Design  and  Train  Operation 


["he  demand  for  efficiencj  and  economy  in  locomotive 
design  and  service  is  increasing  every  day.  Every  new- 
idea  thai  ran  be  worked  out  successfully  along  those  lines 
i>  speedily  accepted  by  railroad  managements.  Conse 
quently  when  the  booster  idea  was  conceived  and  grew 
into  a  working  model  and  a  very  successful  one,  it  has 
met  with  most  gratifying  success  in  a  short  time,  being 
used  livsi  on  the  New  York  Central  in  1919. 

The  modem  locomotive  with  its  large  boiler  and  fire- 
box and  its  powerful  reciprocating  engines  is  an  answer 
tu  the  continuous  demand  for  mure  power,  bigger  locomo- 
tives to  haul  more  tonnage  and  still  larger  locomo- 
tives to  haul  the  tonnage  faster.  To  provide  these  en- 
gines with  steam  requirements,  large  heavy  boilers  were 
necessary.  This  in  turn  called  for  larger  fire-boxes.  To 
support  and  carry  a  portion  of  this  increased  weight,  the 
trailer  axle  and  truck  were  introduced.  This  applies  to 
both  passenger  and  freight  locomotives. 

The  greatesl  difficulty  in  handling  a  maximum  tonnage 
train  is  in  getting  it  started  as  well  as  getting  it  over  the 
grades.  It  is  a  well-known  fact  that  the  tractive  effort 
necessary  to  start  a  train  is  far  greater  than  the  effort 
required  to  keep  the  same  train  in  motion.  It  is  also  true 
that  the  horsepower  the  locomotive  develops  is  greater 
while  in  motion  than  when  starting  from  rest. 

For  many  years  engineers  have  worked  on  this  prin- 
ciple without  success,  until  in  1918  Mr.  H.  L.  Ingersoll, 
Assistant  to  President  of  the  Xew  York  Central  Lines, 
developed  the  booster  and  brought  it  to  its  present  high 
standard  of  efficiency.  It  is  now  considered  a  necessary 
appliance  and  has  been  placed  on  over  1,450  locomotives 
on  forty-three  different  railroads  in  the  United  States  and 
Canada,  and  application  have  heen  made  on  locomotives  on 
several  foreign  roads. 

The  locomotive  booster  is  a  horizontal  two-cylinder 
double-acting  steam  engine  mounted  on  the  trailer  truck 
and  connected  directly  to  the  trailer  axle  of  the  locomotive 
through  suitable  gearing  by  which  it  may  be  engaged  or 
disengaged  at  will. 

It  is  designed  for  applying  power  to  the  trailer  wheel 
in  the  forward  motion  only.  It  cannot  be  operated  when 
the  engine  is  in  hack  motion. 

It  is  self-contained  and  has  a  flexible  mounting  in  the 
form  of  a  three-point  suspension.  Hearing  on  the  trailer 
a.xle  are  two  of  the  points,  while  the  third  is  the  spherical 
seat  at  the  center  of  the  rear  cross  member  of  the  truck- 
frame,  which  later  allows  free  movement  of  the  booster 
with  the  varying  positions  of  the  trailer  axle. 

The  engine  is  a  very  simple  type,  consisting  of  two 
10  x  12"  cylinders  with  piston  valves  taking  steam  direct 
from  the  dome  or  from  the  steam  chest.  Steam  is  ad- 
mitted to  the  cylinders  three-quarters  of  its  stroke  and 
has  no  variations  in  cut-off. 

Steam  admission  is  controlled  automatically  at  the  will 
of  the  engineer.  Exhaust  steam  passes  through  flexible 
connections  from  the  booster  engine  to  the  atmosphere 
through  the  exhaust  muzzle  and  stack. 

The  machinery  of  the  booster  consists  of  a  crank-shaft 
driven  by  the  booster  engine  which  in  turn  drives  the 
idler  gear  so  placed  as  to  mesh  with  another  gear  on  the 
trailer  axle,  by  means  of  the  automatic  air-operated  clutch, 
driving  the  trailer  axle,  thereby  making  a  temporary  driv- 
ing axle  to  assist  the  main  driving  axles  in  starting  or 
•exerting  increased  effort  as  needed. 

When  the  train  reaches  a  speed  of  about  twelve  miles 


I'ri  hour,  the  idler  -ear  is  automatically  released  by  the 
reverse  lever  which  is  pulled  hack  to  reach  a  pre  deter 
mined  point  so  it  disengages  the  latch  of  the  pilot  valve, 
or  the  engineer  can  disengage  it  by  knocking  down  the 
booster  latch.  The  booster  is  then  inoperative,  in  which 
condition  it  exits  no  power,  hut  is  available  when  extra 
1  lower   is    needed. 

Ihe  purpose  of  tin-  I ster  is  to  provide  (  1  )  additional 

starting  effort  ;   (  _' )   increased  power  for  acceleration  ;  (  .?  ) 
additional  tractive  effort  on  grades. 

It   can    he   attached   to   the   trailer   truck   of   tin    iocomo 
tives  and   is  a   reserve   power  that  can  be  quickly  applied 
when  needed  and  as  quickly  released  when  not  needed. 

It  can  be  used  in  starting  trains  and  until  they  reach  a 
speed  of  twenty  miles  an  hour  when  it  should  be  disen- 
gaged. 

The  starting  power  oi  tin-  locomotive  is  governed  by 
the  weight  carried  on  the  drivers.  The  trailer  axle  usually 
carries  as  much  weight  as  one  pair  of  driving  wheels. 
\  arious  ways  have  been  devised  to  utilize  this  idle  weight 
of  the  trailer  wheel  and  axle  and  divert  them  into  a  driv- 
ing wheel. 

This  is  where  .Mr.  Ingersoll's  idea  has  been  success- 
fully developed.  Being  a  practical  railroad  man.  he  real- 
ized that  to  apply  his  idea  correctly  certain  limitations 
and  functions  must  be  considered,  such  as: 

First — Minimum  amount  of  changes  on  existing  loco- 
motives. 

Second — No  disturbance  in  the  relation  between  the 
fire-box  trailer  axle  and  diameter  of  trailing  wheel. 

Third. — Installation  of  the  power  units  so  that  it  would 
deliver  the  torque  to  the  trailer  axle  without  in  any  way 
affecting  the  action  of  the  rear  end  of  the  locomotive. 

Fourth — Additional  power  is  desired  only  at  starting 
and  low  speeds,  when  the  boiler  can  supply  more  steam 
than  the  main  engine  can  utilize;  hence  the' power  unit 
should  normally  be  controlled  by  the  engineer,  but  should 
be  inoperative  automatically  after  the  locomotive  has  at- 
tained a  pre-determined  speed. 

Fifth — No  interference  with  the  functioning  of  the  lo- 
comotive at  high  speed. 

What  the  booster  is  capable  of  doing  in  passenger  and 
freight  service : 

First — It  is  an  aid  to  smoother  starting  and  quicker 
acceleration  which  results  in  greater  comfort  to  passen- 
gers. 

Second — It  is  an  assistance  of  sufficient  power  to  start 
trains  under  adverse  circumstances  and  increased  tonnage. 

Third — It  avoids  taking  slack  in  starting  trains,  resulting 
in  reduced  cost  of  equipment  maintenance.  Also  in  many 
cases  the  use  of  expensive  helper  service  is  elimianted, 

Fourth — Increase  the  ton  miles  per  hour  per  locomo- 
tive over  a  division. 

It  is  of  equal  importance  in  hump  and  transfer  service, 
as  it  assists  in  starting  trains  with  less  damage  to  equip- 
ment. Tests  in  yard  service  show  there  was  an  increase 
of  about  fifteen  per  cent  more  cars  handled  per  engine 
than  by  the  same  class  of  engine  without  booster. 

The  engineer  must  provide  proper  lubrication  for  the 
booster  engine  by  starting  the  lubricator  far  enough  in 
advance  so  that  lubricants  'will  reach  the  cylinders  before 
the  booster  is  operated.  He  must  also  observe  closelv  that 
no  time  intervenes  between  the  meshing  of  the  gears  and 
the  functioning  of  the  controls.  Should  he  notice  a  lapse 
of  time  a  report  should  be  made  on  arrival  at  the  terminal. 
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In  the  ability  to  add  increasing  starting  and  accelerat- 
ing power  to  existing  locomotives  lies  the  hope  of  lower 
transportation  costs  through  more  tonnage  haul  per  unit. 

In  the  locomotive  booster  lies  the  realization  of  this 
hope.  Boosters  now  in  service  show  an  addition  in  start- 
ing power  to  the  2-10-2  type  of  10  per  cent,  the  Mikado 
type  of  23  per  cent,  the  Pacific  type  of  27  per  cent,  and 
the  Atlantic  type  of  36  per  cent. 

The  effect  of  the  booster  on  the  locomotive  is  merely 
an  increase  of  5  per  cent  in  static  stresses,  well  within 
the  allowance  in  every-day  specifications  for  bridges, 
buildings  and  other  mechanical  construction. 

The  increased  power  has  decreased  by  almost  half  the 
time  required  to  get  trains  to  road  speed. 

By  providing  the  extra  power  needed  to  give  a  smooth, 
steady  start,  booster  locomotives  avoid  the  necessity  of 
taking  slack,  thus  reducing  draft  gear  maintenance,  now 
one  of  the  largest  items  of  freight  car  repairs. 

Where  train  loads  have  reached  the  utmost  limit  of  a 
locomotive's  capacity,  very  little  power  is  left  for  accelera- 
tion. The  application  of  the  booster  means  a  faster  start, 
a  quicker  run  through  the  yard,  a  more  rapid  accelera- 
tion to  road  speed,  resulting  in  a  material  reduction  in 
overtime  and  car  rental  payments. 

At  congested  terminals,  the  time  one  train  ties  up  the 
yard  pulling  out  over  a  ladder  track  is  reduced  radically 
when  the  locomotives  have  boosters. 

Operation  with  the  booster  is  like  having  a  ''pusher" 


always  ready.  In  fact,  booster  locomotives  are  fast  elim- 
inating the  need  of  "pushers."  In  one  case  a  booster  bv 
working  only  23  minutes  in  7)A  miles  eliminated  70  miles 
of  pusher  service  per  train  and  just  that  much  interfer- 
ence to  other  trains. 

By  the  application  of  boosters  to  light  Atlantics  suffi- 
cient starting'  power  is  added  to  permit  them  to  handle 
heavy  trains,  thereby  releasing  the  big  locomotives  for 
other  heavy  work. 

At  every  needed  point  on  the  railroad  and  on  any  en- 
gine the  booster  speeds  train  operation. 

These  operating  results  are  being  secured  by  a  booster 
equipped  Mikado  over  the  100  per  cent  tonnage  rating 
of   twenty-three   similar   Mikados   not  booster  equipped : 

Increased  tonange   392  tons 

Ton  miles  per  hour 392X100=39,200 

Ton  miles  per  100  miles  for  30  days 

. . 39,200X30=1,176,000 

Additional  earnings.  $.0007  per  ton 

1.176,00OX$.0OO7=$8,232 

Additional  freight,  one  way  only.  .  .$8,232-^2=$4,l  16.00 
For  one  vear  (300  days  in  service) 

'. .' $4,1 16.00X10=$41, 160.00 

Revenue  tons  compared  with  total  tons 67% 

Actual  increased  earnings  .$41.160.00X67%=$27.577.20 

The  report  was  signed  bv  W.  H.  Corbett,  chairman ; 
I.  A.  Talty,  H.  L.  Symons,  P.  H.  Ryan,  F.  W.  Stoll  and 
W.  B.  Smith. 


What  Effect  Will  the  Mechanically  Fired  Locomotive 

Have  on  the  Future  Engineer? 


We,  your  committee  assigned  to  handle  the  above  sub- 
ject, believe  that  perhaps  it  might  have  been  well  to  have 
added,  "and  how  will  this  reflect  on  train  operation?" 
because  good  train  and  engine  operation  depends  practi- 
cally on  the  enginemen,  and,  consequently,  the  subjects 
may  be  said  to  be  interrelated. 

Although  the  conductor  and  rear  brakeman  may  not 
agree  with  this  statement,  yet  it  is  our  opinion  that  it 
requires  more  brains  to  run  a  locomotive  as  it  should  be 
run,  than  to  run  a  train. 

The  modern  locomotive  and  the  present-day  train  can- 
not be  handled  successfully  by  skill  and  instinct  only,  but 
in  addition  to  skill  it  requires  rare  judgment,  thought  and 
resourcefulness.  This  can  only  be  obtained  through  the 
exercise  of  the  mental  faculties,  and  as  the  exercise  of  the 
mental  faculty  presupposes  a  mind  or  brain,  we  get  right 
back  to  the  first  proposition,  that  it  takes  brains  to  run  a 
locomotive.  And  thus  we  have  as  the  first  part  of  our 
problem  the  fact  that  the  engineer,  to  be  an  engineer,  must 
have  a  good  active  brain. 

The  next  part  of  our  problem  is :  Where  will  we  get 
this  man  ?  In  this  connection,  we  think  it  well  worth 
while  to  repeat  the  opening  paragraphs  in  the  very  able 
paper  presented  before  this  association  by  Mr.  J.  B. 
Hurley  in  1922.  on  the  Employment  and  Education  of 
Engineers  and  Firemen,  viz. : 

"In  the  past  when  locomotives  were  small  and  always 
easily  handled  in  case  of  breakdowns  and  when  the  pool- 
ing of  power  had  not  become  as  universal  as  it  is  today, 
an  entirely  different  method  of  employing,  educating  and 
examining  enginemen  naturally  obtained  than  under  pres- 
ent conditions. 

"In    the    first    place,    railroading    held    out    attractions 


greater  than  other  lines  of  employment,  as  far  as  wages, 
physical  labor,  etc.,  were  concerned.  As  a  result  there 
were  usually  more  applicants  than  there  were  jobs,  and 
consequently  it  was  possible  to  pick  from  the  applicants 
the  men  whom  we  thought  best  suited  for  the  position. 
The  position  of  locomotive  engineer  was  worth  working 
for  and  as  the  first  step  in  this  direction  was  a  job  as  fire- 
man, it  followed  that  there  were  many  applicants  for  this 
position.  Foreign  labor  was  not  as  plentiful  as  it  is  to- 
day, and  consequently  what  are  now  termed  laboring  jobs, 
such  as  wiping,  knocking  fires,  cleaning  cinder  pits,  help- 
ing machinists  and  hostlers,  and  other  jobs  about  round- 
houses were  filled  by  young  Americans,  and  each  of  the 
above  positions  were  considered  as  in  line  for  a  job  of 
firing.  Entering  the  roundhouse  usually  as  a  wiper,  the 
young  man  graduated  to  a  position  of  fire  knocker,  then 
to  that  of  hostler  helper,  and  then  as  fireman  on  a  switch 
engine.  The  result  was  that  during  the  time  he  knocked 
about  the  roundhouse  in  the  above  capacities  he  absorbed 
a  lot  of  valuable  information  covering  the  construction, 
care  and  maintenance  of  a  locomotive. 

"When  he  finally  became  fireman  on  a  regular  engine,  it 
was  expected  of  him  and  the  engineer  to  take  care  of  it, 
and  as  the  locomotives  were  small,  it  was  seldom  more 
than  a  two-man  job  in  case  of  accident  to  disconnect  any 
broken  parts  and  load  same  up  or  to  make  such  temporary 
repairs  as  would  enable  them  to  get  the  locomotive  to  the 
terminal.  They  became  thoroughly  familiar  with  this  part 
of  their  work  and.  consequently,  any  instructions  handed 
to  them  were  along  the  above  lines,  and  any  examination 
given  them  necessarily  embraced  more  what  to  do  in  case 
of  accident,  so  as  to-enable  them  to  bring  the  engine  in, 
that  the  actual  running  of  the  locomotive  or  handling  of 


ober,  1924 


RAILWAY     AND     LOCOMOTIVE     ENGINEERING 


301 


the  train,  it  being  taken  for  granted  that  a  man  who  was 
thoroughly  familiar  with  the  construction  of  the  machine 
and  had  some  experience  as  a  fireman,  would  lie  equally 
as  capahle  of  successfully  running  the  engine  and  hand- 
ling the  train. 

"Since  this  time,  however,  things  have  changed — the 
old-time  engine  as  well  as  the  old-time  engineer  are 
largely  a  thing  of  the  past.  The  engine  crews  no  longer 
take  care  of  the  same  breakdowns  they  used  to  handle 
with  ease  years  ago;  other  conditions  have  changed  like- 
wise, thai  is,  other  fields  of  labor  are  proving  more  attrac- 
tive from  a  financial  point  of  view  than  locomotive  run- 
ning. Again,  due  to  the  fact  that  locomotives  are  in- 
creasing in  size  and  capacity  with  the  increase  in  business, 
it  follows  that  the  tiring  period  to  promotion  is  likewise 
extended,  therefore  we  are  finding  it  more  difficult  all  the 
time  to  obtain  satisfactory  material  from  which  to  make 
our  future  engineers." 

In  the  above  quotation  your  committee  stated  it  was 
becoming  more  and  more  difficult  to  obtain  the  right  kind 
of  men  from  whom  we  must  draw  to  get  the  future  engi- 
neer. Why  ?  Looking  for  the  answer  brings  us  back  to 
the  original  proposition,  viz.,  that  it  takes*  brains  to  run  a 
locomotive,  and  as  our  only  source  of  supply  is  from  the 
left  side  of  the  engine,  it  follows  that  the  fireman  must 
have  brains  or  he  cannot  become  an  engineer. 

The  above  being  granted,  it  is  evident  that  the  man  we 
must  hire  to  fill  the  fireman's  job  must  be  equipped  with 
the  necessary  thinking  faculties. 

Granted,  then,  that  we  set  out  to  emplov  a  man  who 
can  think.  We  place  him  on  a  large  hand-fired  engine  to 
learn  the  art  of  firing.  When  he  looks  back  he  sees  from 
sixteen  to  twenty  tons  of  coal  staring  him  in  the  face. 
the  deck  be  sees  a  large  scoop,  a  coal  pick  and  a 
clinker  hook.  He  turns  around  and  sees  a  fire-door  which. 
when  opened,  pours  out  a  stream  of  heat  that  will  burn 
the  overalls  off  him  if  he  gets  too  close,  and  near  the  door 
a  shaker  bar  and  a  bunch  of  shaker  levers.  He  is  told 
that  all  he  has  to  do  is  to  crack  the  coal,  throw  it  into  the 
fire-box.  and  then  shake  down  the  ashes. 

When  he  sees  the  regular  fireman  throwing  in  coal  "to 
beat  the  band."  he  begins  to  wonder  if  they  will  have 
enough  to  take  them  to  the  next  terminal,  which  he  has 
been  informed  is  a  hundred  or  more  miles  away :  but  he 
is  immediately  cheered  by  being  informed  that  there  are 
more  coal  chutes  along  the  line,  and  when  what  they  have 
on  the  tank  is  used  up  they  will  stop  and  get  some  more. 

Understand,  this  man  is  out  on  his  first  student  trip, 
and  the  regular  man  is  doing  most  of  the  firing ;  therefore, 
after  he  has  filled  the  torch  and  the  hand  oilers,  swept  the 
deck,  wiped  a  little  dust  off  the  boilerhead  here  and  there, 
and  finished  the  other  little  chores  that  the  fireman  is 
supposed  to  do  while  he  is  resting,  he  has  a  little  time  to 
stand  in  the  gangway  and  view  the  scenery  while  Mr. 
Regular  Fireman  is  breaking  his  back  heaving  coal.  ("The 
regular  fireman  has  no  time  to  "rubber."  take  it  from  us : 
we  know.)  So  while  they  are  ambling  along,  he  sees 
some  men  building  a  house.  He  had  just  been  reading  in 
the  morning  paper  before  he  went  out.  that  the  wages  of 
bricklayers  had  been  raised  to  $2  an  hour :  that  carpenters 
were  getting  from  $1.25  to  $1.75  an  hour,  and  that 
latherers  and  plasterers  got  $25  a  day.  ("These  are  Chi- 
cago prices.1)  He  sees  a  man  repairing  an  automobile: 
he  knows  what  they  get,  because  his  dad  owns  a  car. 

He  looks  all  around  and  sees  men  employed  in  gainful 
occupations,  and  has  a  fairly  accurate  idea  of  what  their 
wages  are.  Finally  he  looks  over  at  the  brakeman  com- 
fortably perched  on  his  seat  ahead  of  the  fireman's  seat- 
box  (where  he  is  always  in  the  way)  and  timidlv  asks 
him.  what  he  is  supposed  to  do.  and  is  grufflv  informed 
that  he  has  to  "work,  throw  switches,  flag,  pick  up  and 


sel  out  cars,  etc.,"  but  as  they  are  now  more  than  half 
way  over  the  road  and  have  nol  picked  up  or  set  out  a  car 
or  thrown  a  single  switch,  he  wonders  if  the  brakeman  is 
taking  advantage  of  his  ignorance  and  is  joshing  him. 
So  he  ask-  the  fireman  what  the  brakeman  is  for,  and  is 
informed,  "as  an  ornament,  and  he  gets  more  for  riding 
than  I  do  for  working." 

Remember,  this  fireman  that  we  are  trying  to  break  in 
is  the  man  with  brains,  and  as  he  goes  along  his  "think 
tank"  begins  to  work;  finally  when  they  get  in  and  are 
humped  \\\>  over  the  lunch  counter  filling  up  on  coffee 
and  "sinkers,"  he  asks  the  regular  fireman  why  he  went 
firing,  and  gets  as  a  reply,  "because  I  was  a  damn  fool,  I 
guess.  1  thoughl  I  would  only  have  to  fire  three  or  four 
years,  when  I  would  be  promoted ;  but  every  time  I  get 
close  to  the  top  of  the  list  the  company  buys  two  big 
engines  that  take  the  place  of  three  little  ones,  and  there 
I  am,  at  the  end  of  ten  years,  nearly  as  far  from  promo- 
tion as  I  was  when  I  started."  Our  thinking  friend  turns 
in :  not  much  time  to  take  a  bath  or  clean  up  right,  as  they 
are  told  they  would  get  out  on  their  rest;  but  regardless 
of  the  fact  that  he  did  not  work  very  much,  he  is  rather 
tired  nevertheless,  and  he  realizes  that  he  was  mistaken 
when  he  thought  the  engineer  had  a  snap  because  he 
seldom  got  off  the  seat  box.  for  he  now  sees  that  even 
that  must  be  work,  for  he  himself  who  did  not  do  anv 
more  actual  labor  than  the  engineer  is  mighty  tired  just 
the  same. 

However,  even  though  he  is  physically  tired,  he  cannot 
go  to  sleep.  He  keeps  thinking,  thinking,  and  when  the 
caller  calls  him  for  the  return  trip,  he  is  still  thinking. 

He  is  allowed  to  do  a  little  more  firing  going  back. 
They  also  let  him  take  water,  and  he  wonders  how  it  feels 
to  get  from  in  front  of  the  fire-door,  scramble  up  on  the 
tank  and  hold  the  spout  down  for  three  or  four  minutes 
with  the  thermometer  registering  around  zero  and  the 
wind  blowing  a  gale. 

All  the  way  he  keeps  thinking.  He  again  passes  the 
garage,  sees  the  man  tinkering  on  a  car.  and  visions  the 
day  when  that  man  will  have  a  garage  of  hi»  own. 

He  sees  the  men  building  the  house,  and  visions  the 
time  when  each  of  these,  the  carpenter,  the  bricklayer,  etc.. 
can  by  proper  application  become  contractors ;  in  fact. 
every  place  he  looks  he  sees  possibilities  of  promotion, 
until  he  looks  at  the  fireman,  and  then  he  begins  to  figure : 
"Let  me  see — I  am  twenty-one  now;  if  promotion  con- 
tinues as  slow  as  at  present  I  will  be  nearly  forty  before 
I  am  promoted.  I  wonder  if  the  romance  of  the  calling 
won't  be  somewhat  worn  off  by  that  time — I  wonder." 

When  they  get  back  to  the  home  terminal,  he  has 
worked  out  the  problem  to  his  own  satisfaction.  He 
gathers  up  his  few  belongings,  thanks  the  engineer  and 
fireman  for  their  help  and  courtesies,  and  "beats  it." 
Does  he  ever  come  back?  Well,  hardly  ever,  and  so  the 
Traveling  Engineer  who  employed  him  feeling  that  he 
caught  a  prize,  has  another  bright  dream  shattered,  and 
looks  around  for  another  man  who  don't  think  so  much. 

Going  back  to  Air.  Hurlev's  paper  we  quote:  "Everv 
day  in  every  way  it  is  getting  harder  and  harder  to  get 
the  right  kind  of  men  for  the  hand-fired  engines."  What 
is  the  answer? 

Try  to  get  back  to  the  old  system  as  near  as  possible. 
True,  we  cannot  hurry  promotion :  neither  can  we  go  back 
to  the  small  engines,  nor  can  we  (even  if  we  so  desired) 
stop  the  march  of  industrial  progress  in  those  other  direc- 
tions that  hold  out  possibilities  to  the  young  American — ■ 
but  we  can  make  the  fireman's  work  more  attractive  by 
making  it  easier.  We  can  fire  locomotives  mechanicallv 
and  thus  relieve  him  of  the  hard  manual  labor  and  °:ive 
him  time  to  think  and  study  to  fit  himself  for  the  position 
he  aspires  to. 
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Do  you  think  if  our  student  fireman  who  had  decided 
to  take  up  railroading  as  a  lifework,  had  got  on  a  stoker- 
fired  engine,  he  would  have  quit  the  job  after  one  round 
trip?  If  you  do,  you  are  not  familiar  with  human  nature, 
i  »n  the  contrary,  he  would  have  become  so  interested  that 
he  would  not  have  been  satisfied  until  he  mastered  the 
machine,  and  by  that  time  he  would  have  seen  that  there 
were  other  possibilities  ahead  of  him  in  railroading  beside 
running  an  engine,  if  he  only  applied  himself:  but  when 
a  man  is  worn  out  physically  you  can't  expect  much  from 
him  mentally,  and  the  thinking  man  realized  this  and  got 
off. 

Going  back  to  the  beginning — if  we  want  to  maintain 
the  high  standard  of  enginemen  that  we  have  at  present 
and  that  the  service  demands,  we  must  begin  with  the 
fireman.  Of  course,  we  appreciate  the  fact  that  on  all 
railroads  there  will  always  be  hand-fired  engines.  The 
thinking  man  will  realize  this  also,  and  so  long  as  these 
engines  are  within  the  capacity  of  the  fireman  he  will  not 
let  that  stand  in  the  way  of  his  accepting  service,  as  he 
can  see  that  after  his  term  on  the  hand-fired  engine  has 
been  served  he  will  get  a  stoker-fired  engine,  a  job  that 
aside  from  the  pay  is  nearly  as  good  as  one  on  the  right 
side.  And  the  ultimate  effect  will  be  that  the  present  high 
standard  of  enginemen,  of  which  we  are  all  justly  proud, 
can  and  will  be  maintained,  and  the  railroads  will  derive 
benefits  through  better  train  and  engine  handling  far  in 
excess  of  the  financial  outlay. 

Your  Committee  for  a  number  of  years  has  watched  the 
evolution  of  the  mechanical  stoker  and  its  increased  effi- 
cient operation  by  the  fireman.  We  also  have  noticed  the 
increased  knowledge  pertaining  to  locomotive  operation 
that  the  regular  assigned  stoker  fireman  has  absorbed.  In 
the  past  when  we  had  all  hand-fired  engines  if  you  asked 
a  fireman  how  much  coal  he  used  on  the  trip,  he  would 
usually  answer:  "Oh,  I  don't  know  -about  two  tanks 
full."'  Nowadays  it  is  different.  (  >n  the  road  with  which 
your  Chairman  has  had  the  good  fortune  to  be  connected 
it  is  not  unusual  to  get  up  on  our  stoker  engines  and  ask 
the  fireman:  ^'How  is  the  fuel  consumption  showing  up  on 
this  engine?"  He  will  answer  right  off:  "Oh.  about  so 
many  pounds  per  1.000  gross  ton  miles  or  per  passenger 
car  mile."  And  that  is  not  all.  He  will  tell  you  whether 
or  not  the  evaporation  of  water  per  pound  of  coal  is  what 
it  should  be  and  a  good  main  other  things  that  he  did  not 
know  while  on  the  hand-fired  engine.  He  will  talk  to  you 
about  the  air  openings  in  the  ash-pan.  and  why  he  has  to 
carry  a  lighter  fire  on  one  engine  and  a  shade  heavier  on 
another. 

Now  why  can  this  fireman  talk  so  intelligently  about 
locomotive  operation?  Because  with  the  stoker-equipped 
engine  he  has  time  to  think  and  study.  Let  me  give  you 
one  example  of  a  fireman  who  had  learned  to  think.  "\  our 
Chairman  was  operating  a  locomotive  with  100  tons  over 
the  rated  tonnage  of  the  locomotive.  In  order  to  make 
a  meeting  point  for  four  passenger  trains,  be  said  to  the 
fireman:  "We  will  run  this  next  water  station  and  go  to 
K.  for  water."  He  said  :  "That's  good,  and  we  will  have 
about  ten  inches  of  water  in  the  tank  when  we  get  there." 
\s  this  fireman  had  not  looked  into  the  tank  since  last 
taking  water.  I  wondered  how  he  knew  just  how  much 
water  would  he  in  the  tank  on  arrival  at  K.  (this  being  an 
unusual  run  he  had  never  before  made  with  such  a  heavy 
train).  In  conversation  with  him  he  explained  why  he 
could  tell  without  looking  into  the  tank.  He  stated  that  he 
knew  from  the  uniform  maximum  steam  pressure,  the 
very  light  fuel  consumotion  and  the  quarter  turn  of  the 
water  valve  to  injector  that  the  engine  was  not  using  much 
water.  • 

The  mechanically  fired  locomotive  is  quite  a  factor  in 
educating  the  fireman  not  only  in  the  economical  firing  of 


the  engine,  but  also  enables  him  to  better  observe  the 
manner  in  which  the  engineer  handles  the  engine.  An- 
other fact  is  that  the  stoker  has  a  tendency  to  make  the 
fireman  more  mechanical.  He  feels  there  is  a  certain 
amount  of  responsibility  attached  to  the  operation  of  the 
stoker.  Therefore  he  gives  more  attention  and  thought 
to  the  locomotive  as  a  whole  than  when  on  the  hand-fired 
engine. 

From  a  safety  standpoint  the  mechanically  fired  loco- 
motive has  the  advantage  of  two  men  being  constantly  on 
the  lookout.  Inquiry  of  one  railroad  brought  out  the  fact 
that  there  was  no  record  of  any  mechanically  fired  loco- 
motive running  by  a  block  or  red  board.  This  in  itself 
is  of  more  value  than  appears  on  the  face.  One  bad  rear 
end  collision  will  pay  for  any  number  of  stokers. 

We.  the  Committee,  beg  to  report  that  the  mechanically 
fired  locomotive  will  in  our  opinion  enable  railroads  to 
employ  high-class  young  men  for  the  position  of  fireman, 
who  in  time  will  become  high-class  engineers,  and  in  the 
end  the  railroads  will  profit  by  it  with  increased  tonnage, 
reduction  of  number  of  hours  on  the  line,  reduced  fuel 
consumption  and  less  fire-box  and  boiler  maintenance  ex- 
pense. 

The  report  was  signed  by  James  Fahey,  Nashville,  Chat- 
tanooga \  St.  Louis,  chairman:  F.  P.  Roesch,  Standard 
Stoker  Company:  A.  X.  Wilsie.  Locomotive  Stoker  Com- 
pany; H.  Von  Erickson,  Great  Northern;  W.  T.  Hanna; 
N.  Shurie  and  K.  Hammond,  New  York,  New  Haven  & 
i  [artford. 


How  to  Improve  Oil  Burning  on  Locomotives 

Thirty  years  ago  the  first  successful  attempt  was  made 
to  burn  oil  in  the  fire-box  of  a  locomotive.  These  tests 
were  conducted  in  Southern  California  where  oil  had  been 
found  close  at  hand,  but  where  coal  was  very  expensive 
and  had  to  be  shipped  from  considerable  distances,  some 
of  it  by  boat  from  Australia.  At  the  present  time  there 
is  no  coal  mined  within  eight  hundred  miles  of  the 
terminal  where  oil  was  first  tried  out  as  a  locomotive 
fuel. 

Ten  years  after  the  first  tests  were  made,  Mr.  Howard 
Stillman.  Engineer  of  Tests  of  the  Southern  Pacific  Co. 
made  this  statement:  "Unfortunately  for  the  evolution 
of  exact  principles  in  burning  oil  in  locomotives,  the  mat- 
ter has  been  one  largely  of  expedient.  Locomotive  boilers 
are  designed  for  coal  fuel  and  the  matter  of  application 
for  oil  fuel  at  the  start  was  experimental.  Whether  oil 
fuel  would  be  permanent  or  not.  was  not  established,  and 
it  is  in  many  localities  today  an  uncertain  factor  as  to  how 
king  it  mav  be  before  solid  fuel  will  again  be  required. 
In  the  application  of  oil-burning  appliances  to  locomo- 
tives, this  has  generally  to  be  considered.  It  was  for- 
merly our  boast  that  in  emergency  an  engine  could  be 
converted  over  night  in  the  roundhouse  to  oil  burning  or 
back  again  to  coal,  hence  simplicity  has  been  an  important 
function." 

I  luring  the  past  few  years  the  use  of  oil  as  a  locomotive 
furl  has  been  extended  very  rapidly  and  there  are  now 
forty-five  railroads  in  the  United  States  making  use  of  oil 
fuel  in  locomotives  to  a  greater  or  less  extent.  Last  year 
these  railroads  used  57.600,000  barrels  of  oil  valued  at 
approximately  $7,800,000. 

With  this  widespread  use  of  oil  as  fuel  on  our  railroads. 
not  only  the  most  caoable  officers  and  employes  of  the 
railroads  themselves,  but  the  best  combustion  and  design- 
ing engineers  in  the  world  have  devoted  their  best  efforts 
in  producing  the  modern  oil-burning  locomotive.  To  say 
that  it  is  not  highly  efficient  would  be  to  ignore  the  results 
of  thousands  of  tests  which  plainly  show  that  it  compares 
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very  favorably  with  the  most  modern  central  stations  and 
that  it  does  so  under  serious  handicaps. 

It  can  scarcely  be  expected  that  a  second  Columbus  will 
appear  on  the  §cene  to  show  us  new  worlds  to  conquer, 
luil  none  of  us  will  care  to  admit  that  no  improvement  is 
possible  in  the  burning  of  oil  in  locomotives.  None  of 
us  an-  satisfied,  nor  do  we  think  perfection  has  been 
reached. 

How  to  improve  the  burning  of  oil  in  locomotives 
brings  us  fare  to  face  with  the  problem  of  securing  com- 
plete combustion  of  a  large  amount  of  oil  in  a  small  space 
and  during  a  very  limited  time.  From  the  time  a  drop 
of  oil  [eaves  the  burner  tip  until  it  is  completely  atomized, 
consumed  and  has  reached  the  Hue-sheet  less  than  one 
second  has  elapsed. 

There  are  tour  conditions  ever  present  that  must  be  met 
before  complete  combustion  of  oil  can  take  place;  first, 
the  "il  must  be  properly  atomized;  second,  we  must  have 
the  proper  amount  of  air;  third,  we  must  have  the  proper 
temperature  in  the  firehox ;  fourth,  we  must  have  a  suffi- 
cient length  of  time  for  the  thorough  mixing  of  oxygen 
and  gases  and  to  complete  combustion  before  they  reach 
the  flue-sheet. 

Burner 

That  much  thought  has  been  given  to  the  construction 
and  design  of  oil  burners  is  shown  by  the  fact  that  more 
than  3,000  burners  have  been  covered  by  patents  in  some 
form  or  other ;  yet  the  few  steam  atomizing  burners  in 
must  general  use  on  the  largest  oil-burning  railroads  are 
of  simple  construction,  have  stood  the  test  under  keen 
competition,  and  some  of  them  are  now  unprotected,  as 
the  original  patents  have  long  since  expired. 

.Many  attempts  have  been  made  to  introduce  mechanical 
atomizing  burners  on  locomotives,  and  no  one  doubts  but 
wh.it  a  more  complete  and  thoroughly  atomized  oil  spray 
may  be  obtained  through  such  a  burner,  but  the  chief  diffi- 
culty encountered  is  in  the  range  required.  A  2-10-2  type 
locomotive  under  maximum  working  conditions  consumes 
550  gallons  or  4,400  pounds  of  oil  per  hour.  The  ordi- 
nary mechanical  atomizing  burner  will  deliver  300  gallons 
or  2,400  pounds  of  oil  per  hour,  which  would  mean  two 
such  burners.  The  problem  therefore  appears  to  be  one 
of  increasing  the  capacity  of  the  mechanical  atomizing 
burner  rather  than  installing  more  than  one  burner. 

This  subject  is  now  receiving  careful  study  at  home 
through  a  trial  installation  of  a  mechanical  atomizing 
burner  on  a  switching  locomotive  of  an  eastern  railroad. 
The  burner  being  tested  is  the  wide-range  mechanical 
atomizing  type  of  the  Peabody  Engineering  Corporation. 
This  burner  was  installed  October,  1023.  and  no  difficul- 
ties have  so  far  been  encountered  in  maintaining  maxi- 
mum steam  pressure ;  neither  is  it  necessary  to  clean  soot 
from  flues,  as  the  oil  is  so  completely  consumed  that  no 
soot  is  deposited. 

A  very  interesting  experiment  with  mechanical  atomiz- 
ing burners  on  locomotives  was  conducted  recently  on  one 
of  the  large  French  railroads.  These  tests  were  hiehly 
satisfactory  and  they  now  have  thirty-seven  locomotives 
so  equipped.  One  burner  is  capable  of  taking  care  of  a 
French  locomotive,  but  their  power  is  somewhat  smaller 
than  ours.  This  burner  is  the  Whitehead  Ray  Rotary 
type,  an  American  product.  A  dependable  supply  of  oil 
for  locomotive  use  is  at  present  an  unsolved  problem  with 
the  French  railroads. 

That  possibilities  exist  through  application  of  mechani- 
cal atomizing  burners  for  economy  in  the  amount  of 
steam  used  for  atomization  (the  ordinary  steam  atomizer 
burner  uses  from  2%  to  4%  of  the  total  outout  of  steam) 
and  for  reducing:  the  amount  of  fuel  that  is  required  bv 
improving  combustion,  no  one  doubts,  but  there  are  some 
difficulties  vet  to  be  surmounted. 


Steam  is  the  spraying  agent  now  in  use  to  atomize  oil, 
although  certain  people  recommend  the  use  of  air.  If 
you  should  experiment  with  air  for  atomizing,  don't  rob 
the  compressor,  for  100-car  trains  are  the  prevailing  style 
and  they  keep  the  air  pump  fairly  busy.  From  a  mechan- 
ical point  of  view  a  cubic  foot  of  compressed  air  would 
break  up  as  much  oil  as  a  cubic  foot  of  steam  if  both  were 
at  the  same  pressure.  But  taking  the  mechanical  effi- 
ciency ol  the  air  compressor  into  account,  a  cubic  foot  of 
compressed  air  costs  nearly  twice  as  much  as  a  cubi< 
of  Steam  at  the  same  pressure.  What  is  desired  is  that  oil 
should  be  at  the  highest  practicable  temperature  as  close 
as  possible  to  the  burner  tip.  When  air  is  suddenly  ex- 
panded it  absorbs  heat.  When  heat  is  suddenly  expanded 
it  gives  off  heat.  Therefore  the  use  of  compressed  air  as 
an  atomizing  agent  tends  to  lower  the  temperature  at  the 
burner  tip.  while  the  use  of  steam  as  an  atomizing  agent 
tends  to  raise  the  temperature  at  the  burner  tip.  It 
should  be  noted  that  this  increased  temperature  is  accom- 
plished in  two  ways:  first,  by  heat  transfer  due  to  coming 
in  contact  with  steam,  and,  second,  by  absorbing  heat 
given  oft'  by  steam  during  sudden  expansion. 

The  dryer  the  steam  is  used  for  atomizing  the  oil  the 
better  the  result.  Superheated  steam  therefore  has  the 
preference. 

The  burner  offers  a  fertile  field  for  embryo  Edisons, 
and  any  Traveling  Engineer  from  an  oil-burning  road 
will  furnish  specifications. 

Burner  Location 

The  standard  location  of  the  burner  is  in  the  front  of 
the  fire-box  below  the  flue-sheet,  the  oil  being  sprayed 
toward  the  back  end  of  the  fire-box,  where  the  flash-wall 
is  located  to  deflect  the  flame,  which  then  turns  and  travels 
again  about  the  full  length  of  the  fire-box  to  the  flue-sheet. 
This  location  was  adopted  after  numerous  tests  with  the 
burner  in  the  back  end  of  the  fire-box,  also  with  two  burn- 
ers, one  in  the  front  end  and  one  in  the  back  end  of  the 
fire-box.  Of  the  mechanical  burners  mentioned  above  the 
one  being  tested  on  a  switch  engine  is  in  the  back  end  of 
the  fire-box.  while  those  on  French  locomotives  are  in  the 
front  end  in  the  same  location  as  our  burners. 

If  it  were  possible  to  reduce  the  distance  between  the 
burner  tip  and  the  point  of  ignition,  a  much  longer  time 
would  be  allowed  to  complete  combustion,  the  gases  would 
have  more  time  to  give  off  their  heat  and  the  advantage 
of  longer  flame  travel  would  be  obtained. 

Pyrometer  tests  show  that  the  temperature  of  hot  gases 
enteriiv  the  tubes  drops  to  about  1,300  or  1,400  degrees 
Fah.  within  eighteen  inches  after  coming  in  contact  with 
evaporating  surfaces,  which  is  about  the  lowest  tempera- 
ture at  which  complete  combustion  takes  place.  Where 
combustion  is  not  completed  by  the  time  the  burning 
gases  enter  the  tubes  it  is  a  known  fact  that  they  are 
chilled  below  the  igniting  point  and  deposit  carbon  on  the 
tubes  in  the  form  of  soot. 

A  series  of  tests  were  made  in  the  fall  of  1919  and  the 
present  standard  of  front  end  burner  without  an  arch  or 
arch  tubes  was  found  to  lie  the  best  arrangement  and 
produced  the  highest  efficiency. 

During  the  past  few  months  a  test  has  been  in  progress 
with  thermic  syphons  on  2-10-2  type  locomotives  with 
front  end  burners  to  determine  if  any  economies  are  pos- 
sible from  the  use  of  same,  and  since  these  syphons  are  in 
the  same  relative  position  as  arches  or  arch  tubes  it  re- 
vives interest  in  the  subject  and  make  one  wonder  if  there 
would  not  be  a  possible  field  for  some  economy  from 
further  tests  with  arches  in  view  of  the  fact  they  are  part 
of  the  standard  equipment  on  coal -burning  locomotives. 
Three  factors  were  against  the  use  of  arches  in  the  tests 
previously  conducted,  namely,  difficulty  in  connection  with 
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maintenance  of  arch  and  arch  tubes  and  the  expense  and 
trouble  caused  by  pieces  of  broken  brick  falling  down  in 
the  path  of  the  flame,  sometimes  causing  engine  failures, 
difficulty  in  sanding  flues,  especially  the  lower  ones  which 
were  behind  the  arch,  and  the  impingement  of  flame 
against  the  crown-sheet  where  the  arch  ended.  With  the 
advent  of  larger  power  and  combustion  chambers  in  fire- 
boxes we  are  confronted  with  somewhat  different  condi- 
tions. Have  not  the  arches  been  improved  through 
stronger  construction  and  the  use  of  better  brick  and  other 
material  ?  Will  not  the  mechanical  steam  soot  blower  en- 
able us  to  reach  all  the  flues?  The  third  feature  of  im- 
pingement is  not  so  easy  to  overcome  and  may  prove  the 
stumbling  block,  although  improvements  in  combustion 
through   the    mechanical    burner    may   help   out   in    some 


measure. 


Air   ( >pt>iiiiig& 


The  proper  location  and  the  correct  size  of  air  openings 
in  the  fire-pan  are  of  utmost  importance.  A  safe  rule  is 
for  air  openings  to  be  seven  times  the  diameter  of  the 
cylinder.  Sufficient  air  should  be  admitted  around  the 
burner  to  prevent  it  from  becoming  overheated.  Too 
much  air  admitted  around  or  under  the  burner  unless 
proper  damper  control  is  provided  may  result  in  chilling 
the  lower  flues,  as  the  air  takes  the  line  of  least  resistance 
and  goes  up  the  front  brick  wall  and  into  these  flues  on  its 
way  to  the  stack.     Leaky  flues  are  often  the  result. 

Admitting  the  major  portion  of  air  to  the  fire-box 
through  a  flash-hole  varying  in  size  from  8"xl0"  to 
13"x20"  and  located  from  9"  to  18"  in  front  of  the  flash- 
wall  and  a  2"x35"  opening  in  the  hooded  fire-door  is  one 
practice  on  Southern  Pacific  Lines.  The  air  openings  are 
approximately  as  follows:  flash-hole  25%,  burner  open- 
ings 5%.  door  damper  5%  of  the  minimum  area  of  tubes 
allowing  for  units.  This  is  what  is  known  as  the  vertical 
draft  having  the  hooded  door  as  against  a  solid  door  with 
a  5"  circular  opening  used  in  sanding  flues. 

The  horizontal  draft  differs  slightly  in  that  it  admits 
the  air  through  small  openings  in  the  front  of  fire-pan 
around  the  burner  and  through  the  hooded  door.  Each 
of  these  methods  are  in  general  use  on  the  Southern 
Pacific  Lines. 

The  draft-pan  opening  or  flash-hole  is  also  used  by 
other  oil-burning  roads,  but  they  also  have  a  number  of 
round  openings  along  the  side  of  the  fire-pan  over  which 
an  adjustable  slide  may  be  drawn  by  lever  control  from 
the  cab  to  regulate  the  amount  of  air. 

It  is  well  known  that  an  appreciable  amount  of  heat  is 
lost  through  radiation  from  the  outside  of  the  boiler, 
losses  being  greatest  from  the  outside  side-sheets  of  the 
fire-box.  Engineers  today  are  recognizing  the  fact  that 
pre-heating  the  air  means  fuel  economy.  It  may  be  pos- 
sible to  use  at  least  part  of  the  heat  now  lost  through 
radiation  for  preheating  air  to  the  fire-box.  As  to  how 
this  can  be  done  is  a  matter  for  development,  possibly 
through  the  use  of  easily  removable  ventilating  air  ducts 
attached  to  the  outside  of  the  boiler,  conveying  the  heated 
air  to  the  present  air  intakes  to  the  fire-box. 

We  all  know  that  any  air  entering  the  fire-box  must  !»• 
heated  for  atmospheric  temperature  to  the  fire-box  tem- 
perature. In  order  to  consume  550  gallons  of  oil  per 
hour  in  a  2-10-2  type  locomotive  fire-box.  and  obtain  com- 
plete combustion  without  any  excess  air.  51,000  pounds 
of  air  are  required,  making  the  total  weight  of  air  and 
gases  that  must  be  passed  out  through  the  stack  equal  to 
55.000  pounds  per  hour.  Under  normal  operating  condi- 
tions where  as  much  as  25%  excess  air  is  encountered 
(and  this  amount  is  considered  good  practice),  63.000 
pounds  of  air  would  be  required  or  a  total  weight  of  flue 
gases  equal  to  6R.000  pounds  per  hour.  This  requires 
approximated  750,000  cubic  feet  of  free  air  taken  in  at 


atmospheric  temperature,  which  must  be  raised  to  fire-box 
temperature  and  then  exhausted  through  the  stack  at 
smoke-box  temperature.  Each  10c/o  excess  air  passing 
through  the  fire-box  increases  the  fuel  bill  approximately 
1%,  clearly  demonstrating  the  fuel  cost  of  improper 
drafting  or  careless  operation  of  dampers. 

Valves  out  of  square  do  their  own  broadcasting,  cylin- 
der and  valve  stem  packing  blowing  can  be  seen  as  far 
as  the  locomotive  is  in  sight.  Black  smoke  at  the  stack 
is  also  incriminating  evidence,  but  excessive  air  resulting 
in  a  clear  stack  passes  at  times  unnoticed  and  at  the  very 
moment  may  be  wasting  around  20%  of  the  fuel. 

Excess  air  will  bear  careful  study  for  the  following 
reasons :  It  reduces  fire-box  temperatures,  increases  gas 
velocity,  reduces  time  for  gases  to  give  up  heat  which 
materially  reduces  efficiency  of  the  boiler. 

Dampers 

The  device  which  regulates  the  amount  of  air  entering 
the  fire-box  plays  no  small  part  in  maintenance  cost  and 
fuel  economy.  The  usual  damper  control  is  by  rod  or 
chain  connection  from  the  cab.  On  the  French  locomo- 
tives mentioned  above  a  worm  gear  control  on  the  rod 
a  mnection  from  the  cab  is  now  in  use  and  gives  very 
accurate  adjustment  of  the  damper. 

At  the  present  time  there  are  two  styles  of  balanced 
dampers  being  tested  on  Southern  Pacific  Lines,  one  is  a 
butterfly  damper  enclosed  in  an  air  chute  at  the  front  end 
of  the  fire-pan  and  the  other  is  a  flapper  damper  which 
hangs  in  closed  position  over  the  front  end  of  the  fire-pan 
and  is  opened  by  draft  when  the  engine  is.  exhausting. 
Roth  are  meeting  with  success,  but  neither  has  been  in 
use  long  enough  to  pass  judgment  as  to  which  is  better. 

The  clampers  on  oil-burning  locomotives  are  in  a  loca- 
tion  where  inspection  and  maintenance  are  difficult,  which 
should  lead  us  to  perfect  a  damper  which  will  require  the 
minimum  of  attention  and  yet  be  always  serviceable. 

Furnace   Design 

Heating  surface  of  the  fire-box  is  worth  five  times  as 
much  per  square  foot  for  evaporative  purposes  as  that  of 
the  tubes. 

Anthracite  coal  is  burned  on  the  grate.  As  air  is  passed 
through  the  bed  of  coal  the  oxygen  and  carbon  unite, 
mechanicallv  forming  complete  combustion  within  the  bed 
of  coals.  With  bituminous  coal  the  oxygen  unites  with 
the  fixed  carbon  as  with  anthracite  coal,  forming  com- 
plete combustion  within  the  bed  of  coals,  but  the  volatile 
part  of  the  coal  is  driven  off  and  must  find  its  oxygen  and 
sufficient  temperature  to  complete  combustion  in  the  fur- 
nace space  above  the  bed  of  coals.  For  practical  pur- 
noses  fuel  oil  is  a  100%  volatile  coal,  because  the  entire 
bodv  of  oil  is  sprayed  and  burned  in  the  furnace  space. 
From  the  above  it  is  apparent  that  the  greater  the  per- 
centage of  volatile  matter  the  greater  the  furnace  volume 
required.  Therefore  fuel  oil  or  gas  requires  greater  fur- 
nace volume  than  any  other  kind  of  fuel.  When  coal  is 
burned  the  radiant  heat  from  the  bed  of  coals  ignites  the 
gases  over  the  bed  of  coals.  With  fuel  oil  there  is  no 
bed  of  coals,  therefore  sufficient  refractory  surface  must 
be  installed  in  the  fire-box  to  take  the  place  of  the  bed 
of  coals  and  furnish  sufficient  radiant  heat  to  maintain 
temperatures  high  enough  to  complete  combustion. 
Where  there  is  not  sufficient  refractory  surfaces  or  where 
the  refractory  surface  is  poorly  located,  drumming  will 
result. 

Refractories 

( ff  utmost  importance  is  the  placement  of  fire-brick  or 
refractory  linings  themselves,  both  from  an  economic 
point  of  view  in  maintenance  of  refractory  linings,  as  well 
as  their  abilitv  to  properly  direct  the  flame  and  best  pro- 
tect the  exposed  sheets. 
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In  the  use  of  fire-brick  of  standard  size  (2  \9") 

il  is  always  best  to  place  the  brick  with  edge  or  end  ex- 
posed to  the  flame.  The  flash-wall  and  all  bricks  upon 
the  shelf  of  the  pan  should  be  placed  in  this  manner. 

A  late  practice  in  the  placement  of  bricks  next  to  side- 
sheet--,  which  i-  proving  advantageous  in  the  protection  of 
the  sheets  next  to  the  mud-ring",  is  to  ir.ake  the  height 
approximately  18"  from  the  shelf  of  the  pan  or  four  rows 
of  brick  4' _>"  high.  In  so  doing  the  surface  of  the  sheet 
ere!  higher,  but  tests  to  date  on  the  same  locomo- 
tives equipped  with  brick  9"  above  the  mud-ring  show  no 
difference  in  fuel  economy  over  a  period  of  more  than 
six  months,  but  do  show  materially  less  deterioration  of 
the  sheet  at  the  mud-ring  end.  In  support  of  this  is  the 
fact  that  the  mud-ring  is  a  dead  end  and  a  settling  space 
for  sediment,  as  its  name  implies,  and  being  a  settling 
chamber  should  be  treated  as  such  and  protected  by  carry- 
ing the  refractory  higher  than  has  heretofore  been  the 
practice. 

Some  oil-burning  authorities  never  sacrifice  a  square 
foot  of  heating  surface  in  the  fire-box  wherever  possible 
to  secure  it,  whereas  the  supporters  of  carrying  the  re- 
fractory high  on  the  side-sheets  claim  that  the  heating 
surface  closely  adjacent  to  the  mud-ring  is  of  little  value. 
One  thing  is  certain  by  the  new  arrangement,  and  that  is. 
that  engines  will  not  be  in  the  back  shop  as  often  by  far 
for  new  side-sheets  with  the  high  refractory  setting. 

Front    End 

There  has  been  considerable  speculation  as  to  the  re- 
moval of  baffle-plates  from  superheated  locomotives  using 
oil  as  fuel.  One  road  reports  no  apparent  deterioration 
of  superheater  elements,  although  the  baffle-plates  were 
removed  from  these  oil-burning  locomotives  two  years 
ago.  It  is  the  purpose  of  these  baffle-plates  to  prevent 
gases  from  passing  through  the  superheater  flues  while 
the  engines  are  being  fired  up  and  standing  and  also  give 
a  more  equal  distribution  of  the  gases  between  the  upper 
and  lower  portions  of  the  evaporating  surface  and  super- 
heating surface.  With  the  baffle-plates  removed  the 
natural  tendency  is  for  the  gases  to  flow  through  the  top 
flues  where  less  restriction  is  offered.  On  some  of  the 
engines  which  have  had  the  baffle-plates  removed  a  longer 
downward  extension  stack  has  been  applied,  which  in  a 
measure  helps  to  baffle  gases  passing  through  the  top 
flues,  creating  a  condition  similar  to  that  where  baffle- 
plates  were  in  use.  With  baffle-plates  removed  it  is  much 
easier  to  keep  the  flues  clean,  as  they  take  sand  more 
readily.  It  is  also  easier  to  fire  up  engines  without  forc- 
ing and  making  black  smoke.  It  also  means  one  less  item 
of  maintenance.  It  is  no  doubt  a  fact  that  the  removal 
of  baffle-plates  from  oil-burning  locomotives  would  be 
more  advantageous  and  that  less  damage  would  occur  to 
the  superheater  elements  than  cm  a  coal  burner. 

I  accepted  the  invitation  to  prepare  this  paper  with  but 
one  idea  in  mind :  to  make  you  think  seriously  of  the  many 
problems  involved  in  securing  the  maximum  efficiency 
from  everv  gallon  of  oil  burned  in  a  locomotive  and  if 
through  your  effort  just  1%  of  the  annual  bill  for  fuel  oil 
i'$73.80O.0OO  last  year")  can  be  saved,  my  efforts  will  not 
have  been  in  vain. 

The  report  was  signed  by  J.  X.  Clark  of  the  Southern 
Pacific  Company. 


tenance  of  air  brakes  and  signals.  These  were  printed 
in  pamphlet  form  by  the  association  under  the  date  of 
February,  1924,  and  they  cover  all  of  the  work  to  be 
■  lone,  in  the  two  departments  of  operation  and  main- 
tenance. The  circular  accompanying  the  pamphlet  is 
dated  September  22,  1924,  and  is  as  follows: 

Your  attention  is  especially  called  to  the  report  of  the 
Interstate  Commerce  Commission  on  their  "Investigation 
of  Power  I  hakes  and  Appliances  for  Operating  Power 
Brake  Systems"  and  to  the  following  paragraph  in  that 
report  relating  to  maintenance : 

"Throughout  this  proceeding  the  necessity  for 
Letter  maintenance  of  present  power-brake  equipment 
in  order  to  secure  proper  operation  and  safely  to  con- 
trol trains  was  repeatedly  stressed,  and  this  necessity 
was  recognized  by  both  carriers  and  employes.  It 
is  beyond  question  or  argument  that  piston  travel 
should  be  maintained  within  proper  limits,  triple 
valves  should  he  kept  properly  cleaned,  brake-pipe 
and  brake-cylinder  leakage  should  be  kept  below  cer- 
tain prescribed  amounts,  and  retaining  valves  with 
their  pipe  connections  should  be  kept  in  good  con- 
dition :  furthermore,  rules  should  provide  and  proper 
tests  should  be  made  to  insure  that  trains  will  not 
leave  terminals  with  defective,  inoperative,  or  cut  out 
brakes  on  any  car-." 

In  a  letter  from  the  Acting  Chairman  of  the  Commis- 
sion, attention  is  further  called  to  this  feature  in  the  fol- 
lowing paragraph : 

"Definite  suggestions  are  made  in  the  report  as  to 
improvements  in  the  operation  of  existing  brakes 
which  can  be  effectuated  by  the  carriers,  without 
awaiting  formal  action  by  us." 

The  Mechanical  Division  of  the  American  Railway  As- 
sociation has  prepared  from  time  to  time  recommenda- 
tions as  to  the  maintenance  of  power  brakes  and  train 
air  signal  equipment,  has  recently  revised  these  rules  and 
adopted  them  as  standard,  your  company  being  a  party  to 
this  proceeding,  and  in  February,  1924,  issued  them  in 
booklet  form. 

In  view  of  the  evidence  introduced  at  the  power  brake 
hearing  with  relation  to  the  lack  of  uniformity  and  the 
failure  to  properly  maintain  brake  and  air  signal  equip- 
ment, copy  of  specifications  for  maintenance  is  sent  you 
with  this  letter,  with  the  advice  that  as  many  additional 
copies  as  you  may  desire  for  distribution  will  be  furnished, 
at  cost,  by  the  Secretary  on  application.  It  is  further 
>uggested  that  a  copy  of  these  rules  be  placed  in  the  hands 
of  all  those  responsible  for  this  class  of  work  with  ap- 
propriate instructions  regarding  their  adoption  and  ob- 
servance. 


Maintenance  of  Brake  and  Train  Air  Signal 
Equipment 

The  American  Railway  Association.  Division  V  Me- 
chanical, has  sent  out  a  notice  to  the  member  companies 
calling  attention  to  the  rules  and  regulations  that  were 
adopted  as  standard  in  1923  for  the  operation  and  main- 


Great  Northern  Railway  to  Electrify  80  Miles 

The  Great  Northern  will  soon  begin  to  prepare 
for  electric  propulsion  on  an  80-mile  section  of  its  line 
over  the  summit  of  the  Cascade  mountains,  according  to 
an  announcement  by  Vice-President  L.  .C.  Gilman,  at 
Seattle.  Wash.  The  line  between  Wenatchee,  Wash.,  and 
Skykomish  will  be  the  first  to  be  electrified.  Power  will 
be  furnished  by  the  company's  power  plant  to  be  installed 
on.  the  Chelan  river.  The  site  has  already  been  pur- 
chased and  plans  have  been  made  to  construct  a  generat- 
ing station  capable  of  supplying  power  for  the  entire  elec- 
trified line. 

Plans  for  the  electrification  of  the  line  between  Spokane 
and  Seattle  were  made  before  the  war.  but  construction 
at  that  time  was  postponed  because  of  the  high  cost  of 
labor  and  materials.  With  the  return  of  more  normal 
conditions,  the  work  is  to  he  pushed  to  completion. 
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Can't  We  Let  Well  Enough  Alone? 

A  number  of  years  ago  there  was  a  hearing  before  a 
committee  of  the  Maine  legislature  on  a  bill  that  was 
pending  to  compel  the  street  railways  to  adopt  a  certain 
type  of  equipment.  The  bill  had  been  proposed  by  a  mem- 
ber who  was  a  dentist.  When  asked  to  present  his  argu- 
ment in  support  of  it,  he  said  that  he  had  been  a  member 
of  the  legislature  for  two  years  and  had  never  before 
presented  a  bill,  and  for  that  reason  would  like  to  have 
it  passed  ;  besides  which  he  thought  it  embodied  a  good 
idea. 

Sometimes  it  seems  as  though  a  good  deal  of  proposed 
legislation  rests  upon  about  the  same  basis,  though  more 
frequently  there  arc  indications  of  the  ominous  presence 
of  ;i  bloc  behind  it. 

This  seems  to  be  the  case  with  the  bill  now  before 
Congress  to  do  away  with  the  Labor  Board  and  substi- 
tute in  its  place  four  national  adjustment  boards,  without 
authority,  without  legal  standing,  and  as  Jacques  once 
said,  "sans  teeth,  sans  eyes,  sans  taste,  sans  every- 
thing," except  perhaps  the  power  to  add  another  burden 
to  the  taxpayer,  for  it  is  estimated  that  this  will  amount 
to  about  one  million  dollars  a  year  And  of  what  use? 
The  present  Labor  Board  has  the  power  in  the  event  of 
any  controversy  affecting  wages  to  require  the  parties  in 
the  dispute  to  appear  before  it,  investigate  the  situation. 
reach  a  decision  and  make  a  report  informing  the  public 
as  to  that  situation  ;  the  public  which  is  now  adequately 
represented.  And  now  it  is  proposed  to  give  the  public 
no  representation  on  the  adjustment  boards,  but  leave 
matters  to  their  tender  mercies  with  an  equal  representa- 
tion of  labor  and  the  railroads,  and  with  about  the  same 
prospects  of  an  amicable  adjustment  as  that  of  two 
Kilkenny  cats  tied  bv  the  tails  and  thrown  across  a  line. 


One  congressman  aptly  called  it  "The  Resumption  of 
Strikes  Bill." 

Practically  this  same  condition  existed  in  1919  during 
government  control,  and  the  record  of  strikes  of  that  time 
is  appalling,  while  for  the  past  four  years,  under  the 
operation  of  the  Labor  Board,  there  has  been  a  welcome 
relief  from  such  upheavals. 

Then  there  is  the  attempt  to  repeal  the  Transportation 
Act.  on  the  false  plea  that  it  guarantees  an  income  to  the 
railroads,  or  anything  to  gain  the  farmer  vote.  It  must 
be  conceded  that  farmers  and  banks  in  the  northwest  are 
in  a  perilous  state,  but  why  put  the  burden  upon  the  rail- 
roads, when  the  most  casual  investigation  will  show  it  to 
be  the  result  of  wild-cat  banking  and  borrowing;  of 
men  launching  out  and  assuming  responsibilities  far  be- 
yond their  capital  capabilities.  But  the  railroads,  like  the 
poor,  being  always  with  us.  they  are  a  convenient  target. 

The  point  is  that,  under  the  rulings  of  the  Labor 
Board  and  the  operation  of  the  Transportation  Act,  the 
railroads  are  beginning  to  get  on  their  feet,  even  though 
a  little  wobbly,  after  the  debacle  of  government  control, 
so  why  not,  in  the  name  of  all  that  is  good  and  proper, 
keep  hands  off  for  a  while  and  give  them  at  least  a  fight- 
ing chance  to  recuperate. 


The  Traveling  Engineers'  Association 

A  substantial  portion  of  the  present  issue  of  Railway 
and  Locomotive  Engineering  is  given  to  the  publication 
of  the  reports,  papers  and  addresses  at  the  Convention  of 
the  Traveling  Engineers'  Association. 

Thirty-two  years  ago  a  group  of  traveling  engineers 
met  in  the  office  of  this  publication  in  New  York  and, 
raising  the  motto,  "To  Improve  the  Locomotive  Engine 
Service  of  American  Railroads,"  formed  the  Traveling 
Engineers'  Association.  After  a  study  of  the  work  done 
at  its  various  conventions  we  do  not  think  that  any  subject 
of  investigation  that  covers  the  motto  adopted  has  been 
neglected,  and  we  have  always  been  glad  to  record  the 
valuable  contributions  and  notable  work  of  this  association 
for  the  improvement  of  locomotive  engine  service. 

•  hie  of  the  greatest  expenditures  of  a  railroad  is  for  fuel, 
and  the  association,  recognizing  the  importance  of  this 
item  of  expense,  its  conservation  is  constantly  the  subject 
of  investigation  report  and  discussion  by  the  organization. 
At  the  convention  last  month  a  committee  of  which  Wilson 
E.  Symons,  Associate  Editor  of  Railway  and  Locomo- 
tive Engineering  was  chairman,  presented  a  report  un- 
der the  title  of  "Conservation  of  Fuel,  Both  Oil  and  Coal, 
and  the  Feed  Water  Heater."  This  paper  is  a  valuable 
compilation  of  data  previously  published  combined  with 
the  answers  to  a  questionnaire  sent  out  by  the  committee. 

This  questionnaire  covered  the  points  of  the  purchase 
of  fuel,  the  records  of  its  issuance  and  use.  and  inquiries  as 
to  the  use  of  feed  water  heaters  and  other  fuel  saving 
appliances. 

The  report  opened  with  a  general  resume  of  the  world's 
supply  of  fuel  and  the  rate  of  its  consumption  together 
with  a  statement  of  the  position  of  the  United  States  in  the 
matter  both  as  to  supply  and  demand. 

The  suggestions  made  regarding  purchase,  storage  and 
recording  of  fuel  supplies  were : 

1.  The  prime  or  controlling  factor  in  the  purchase  of 
locomotive  fuel  should  not  be  to  see  how  many  gallons  or 
pounds  can  be  purchased  for  $1 .00,  but  to  first  determine 
as  to  the  suitability  or  fitness  of  the  fuel  in  question,  and, 
second,  to  know  definitely  that  the  real  value  in  British 
thermal  units  contracted  for  is  received. 

2.  That  the  quantity  in  storage  or  reserve  should  be 
ample  to  protect  against  labor  trouble,  car  shortage,  etc.. 
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and  that  loss  from  handling,  pilfering  or  spontaneous  com- 
bustion be  amply  guarded  against, 

3.  That  the  system  of  records  or  accounting  be  such 
as  to  dearly  draw  the  line  of  demarkation  between  all  sub- 
divisions of  fuel,  so  as  to  show  definitely  and  clearly  the 
exact  amount  used  in  producing  tun  miles  and  passenger 
car  miles. 

The  scientific  phases  of  coal  storage,  and  the  conserva- 
tion of  fuel  oil,  in  which  the  storage  and  issuance  of  fuel 
is  treated  as  well  as  the  fuel  records;  a  system  of  educat- 
ing the  engine  crews  in  the  economical  use  of  fuel;  fuel 
saving  devices  and  the  effect  of  lubrication  on  fuel 
economy. 

Portions  of  the  report  wen-  based  on  articles  contributed 
by  the  chairman  of  the  committee  to  the  columns  of  Rail- 
way and  Locomotive  Engineering. 

This  statement  holds  for  the  chart  showing  the  locomo- 
tive performance  on  forty  railroads  which  was  published 
in  the  February.  1924,  issue,  which  also  contained  the 
resume  of  locomotive  improvements  and  the  indicator  dia- 
grams from  passenger  locomotives  showing  the  effect  on 
excessive  hack  pressure  by  the  use  of  a  variable  exhaust. 
This  was  supplemented  by  extracts  from  a  second  and 
third  article  published  in  March  and  April.  1924,  and  in 
September.  lr>24.  the  table  showing  the  results  of  the  fuel 
economy  campaign.  Readers  of  this  paper  who  have  fol- 
lowed the  matter  for  the  past  year  or  more  are  therefore 
familiar  with  the  method  of  analysis  and  some  of  the  de- 
tails of  the  report. 

In  its  summing  up  the  committee  stated  that  the  indica- 
tions were  that  a  saving  of  from  15  to  20  per  cent  could 
fuel  and  35  per  cent  in  steam  when  operating  under 
maximum  sustained  load ;  the  birch  arch  with  10  per  cent, 
and  the  exhaust  stearn  injector  with  from  5  to  15  per  cent. 
To  these  may  be  added  such  other  possible  sources  of 
saving"  as  pneumatic  firedoors.  thermic  syphons,  boosters. 
mechanical  stokers  and  the  education  of  the  crews,  so  that 
with  a  total  fuel  bill  of  $617,800,000  there  is  a  possible 
savins;  of  about  SfM . 780.000. 


The  New  Haven  Machine  Tool  Exhibit 

During  the  week  of  September  15th  a  machine  tool 
exhibition  was  held  in  Mason  Laboratory  of  the  Sheffield 
Scientific  School  of  Yale  University  at  New  Haven,  Con- 
necticut, that  was  well  worthy  of  the  attention  which  it 
received.  It  was  the  fourth  of  its  kind  that  has  been 
held  annually  since  1921.  It  was  under  the  auspices 
of  the  Xew  Haven  section  of  the  American  Society  of 
Mechanical  Engineers,  Yale  University  and  the  New 
Haven  Chamber  of  Commerce. 

The  number  of  exhibitors  and  visitors  have  grown 
from  year  to  year,  until  now  it  is  attracting  attention 
throughout  the  whole  territory  of  the  country  east  of  the 
Mississippi  River.  This  year  there  were  one  hundred 
and  ten  exhibitors,  with  exhibits  covering  a  wide  range 
of  machine  tools,  and  with  a  marked  tendency  towards 
machines  adapted  to  special  purposes  in  production  work. 
This  was  a  very  marked  characteristic  of  what  was  shown. 
Manv  of  the  machines  were  at  work  on  the  production  of 
small  articles  in  large  quantities. 

Another  interesting  feature  was  the  universal  use  of 
the  individual  motor  mounted  upon  each  machine.  There 
was.  of  course,  no  opportunity  for  the  erection  of  lines 
of  shafting,  and  so  machines  without  the  individual  drive 
were  barred  from  being  exhibited  in  action,  but  the  great 
variety  of  machines  that  are  so  equipped  show  to  what 
extent  the  electric  motor  has  supplanted  the  old  methods 
of  operation. 

Lathes,  radial,  standard  and  sensitive  drills,  boring  ma- 
chines, turret  lathes,  hand  tools,  micrometers,  screw  ma- 


chinery ,  nulling  and  grinding  machines,  welding  outfits, 

cold  saws  and  Ball  bearings  were  among  the  list  of  things 
that  wen-  in  be  seen.  As  for  workmanship,  everything 
there  was  an  example  of  the  best. 

The  exhibit  was  held  in  Mason  Laboratory.  All  of  the 
equipment  of  the  physical  testing  laboratory  on  the 
ground  floor  had  been  removed  to  the  basement  leavin 
large  floor  space  in  a  well  lighted  room  with  high  ceil- 
ings available.  In  addition  to  this  the  balcony  of  this 
room  as  well  as  several  large  rooms  on  the  third  floor 
were   tilled. 

In  connection  with  the  exhibit,  there  was  a  series  of 
meetings  at  which  papers  on  technical  subjects  were  read 
and  discussed.  At  the  opening  session  on  Monday  eve- 
ning, Mr.  G.  K.  Burgess,  director  of  the  Bureau  of 
Standards  in  Washington,  read  a  paper  on  the  Relation 
of  the  Government  to  .Machine  Tool  Industry.  This  was 
followed  on  Tuesday,  Wednesday  and  Thursday,  by  pa- 
pers relating  to  research  in  machine  shop  practice,  the 
application  of  ball  bearings  to  machine  tools  industrial 
education,  standards  and  standardization,  and  ordnance 
material.     All  of  these  meetings  were  well  attended. 

The  exhibition  was  also  made  the  occasion  for  the 
meetings  of  several  of  the  committees  functioning  under 
the  procedure  of  the  American  Engineering  Standards 
Committee.  These  committees  were  those  on  the  cutting 
and  forming  of  metals ;  small  tools  and  machine  tool  ele- 
ments;  tee  slots,  tool  holders  and  tool  post  openings; 
gaging  manufactured  material  and  gages  and  their  limits. 

Finally  it  is  of  interest  to  note  that  very  little  solicita- 
tion was  required  in  order  to  fill  the  space  available  in  the 
exhibition  hall.  .Manufacturers  have  applied  for  space 
of  their  own  volition,  and  although  there  is  little  or  no 
buying  and  selling,  they  evidently  regard  the  display  as 
a  good  advertising  medium.  This  value  is  especially  em- 
phasized by  the  growth  of  the  exhibition  from  year  to 
vear  since  its  inception  in  1921. 

While  there  was  comparatively  little  that  would  inter- 
est the  man  engaged  in  railroad  repair  work  there  were 
some  things  that  had  such  a  direct  bearing  on  that  class 
of  work  that  they  will  be  illustrated  and  described  m  a 
future  issue. 

And  finally  a  point  to  be  kept  in  mind  is  the  attitude 
of  approval  given  by  manufacturers,  and  their  evident 
consideration  of  such  exhibitions  as  paying  propositions. 


Adequate   Transportation 

Let  us  take  these  steps  to  get  adequate  transportation 
and  not  complain,  about  it. 

Take  the  railroad  situation  out  of  politics.  Transpor- 
tation is  an  economic  question. 

We  hobble  the  Interstate  Commerce  Commission  by 
too  many  laws  and  political  pressure.  They  are  judge, 
jury  and  high  executioner,  and  to  prove  their  impartiality. 
Congress  and  a  large  part  of  the  public  have  heretofore 
insisted  chiefly  on  the  latter  qualification. 

Why  not  pay  these  hard  working  Commissions  well : 
insure  them  a  proper  tenure  of  office,  but  insist  that  like 
the  heads  of  other  Governmental  Departments  they  must 
insure  adequate  transportation  service' 

Why  retain  Commissioners  whose  chief  duty  and  chief 
recommendation,  until  quite  recently,  was  to  publicly  dis- 
parage the  railroads,  starve  them  into  submission,  and  be 
hostile  to  the  present  system  of  ownership  by  our  citizens  ? 

Let  us  try  a  Secretary  of  Agriculture  whose  chief  duty 
is  to  disparage  agriculture  and  restrict  the  farmers'  earn- 
ings. 

Let  us  have  a  Secretary  of  the  Treasury  whose  chief 
recommendation  is  that  he  knows  nothing  of  finance,  and 
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disparages  the  whole  monetary  system  because  it  is  the 
product  of  capitalism. 

The  load  of  Federal  and  State  legislation  is  too  restric- 
tive and  costly. 

Let  the  farmer,  the  hanker,  the  business  man  and  the 
steady  working  man  realize  that  inadequate  railroad  trans- 
portation and  facilities  are  hurting  him ;  and  let  him  in- 
form his  Senator  and  Representative  in  Congress  that  the 
Country  does  not  need  134  new  railroad  laws. — A-  J. 
County,    Vice-President,   Pennsylvania   Railroad  System. 


Another  Point  in  Favor  of  the  Outside 

Dry  Pipe 

Editor  Railway  &  Locomotive  Engineering  : 

In  your  description  of  the  outside  dry  pipe  used  on  the 
Mallet  locomotives  of  the  Kansas  City  Southern  Rv.,  and 


those  parts.  Therefore,  anything  that  can  be  done  to  in- 
crease the  steam  space  in  the  boiler  and  to  insure  dry 
saturated  steam  entering  the  superheater  header  is  of 
great  benefit.  X. 


Mean  Effective  Pressure  in  Engine  Cylinders 

The  curves  shown  in  the  accompanying  diagram  are 
based  on  the  coefficients  of  average  pressures  for  pistons 
moving  at  different  speeds  in  locomotive  cylinders  of 
ordinary  dimensions,  for  both  simple  and  compound  loco- 
motives. 

The  upper  curve  gives  the  coefficient  for  simple  engines, 
and  the  lower  curve  for  the  low  pressure  cylinder  of  com- 
pound   engines    when    the    volume    of   the   low    pressure 


cvnnucr  i-  _ 


?3    , 


times  that  of  the  high  pressure  cvlinder. 


The  coefficients  indicated  are  those  bv  which  the  boiler 


PISTON     SPCEO     IN      FEET     PER     MINUTE. 
Diagram   Showing   Coefficients   of  Average   Pressures  for   Pistons    Moving   at    Different  Speeds   in    Locomotive   Cylinders 


your  comments  on  the  advantages  of  the  same  in  your 
September  issue,  you  neglected  to  mention  one  that  is  of 
considerable  importance. 

One  of  the  substantial  benefits  derived  is  the  increased 
steam  space  in  the  boiler  that  results  from  the  removal  of 
the  large  dry  pipe. 

As  you  are  aware,  in  the  modern  locomotive  the  factor 
of  restricted  steam  space  and  of  entrainment  of  water 
with  the  saturated  steam  as  it  passes  into  the  dry  pipe  is 
something  that  is  giving  a  great  deal  of  concern,  par- 
ticularly as  it  results  in  the  superheater  being  called  upon 
to  do  a  large  amount  of  re-evaporation  and  which  neces- 
sarily reduces  its  efficiency  as  a  superheater.  Likewise  the 
water  passing  over  into  the  superheater  header  elements 
with  the  saturated  steam  causes  a  great  deal  of  damage  to 


pressure  is  to  be  multiplied  in  order  to  obtain  the  mean 
effective  pressure. 

In  the  case  of  compound  locomotives  the  mean  effective 
pressure  of  the  high  pressure  cylinder  is  obtained  by 
taking  the  distance  between  the  two  lines. 

For  example,  taking  a  piston  speed  of  900  ft.  per  minute 
and  a  bpiler  pressure  of  200  lbs.  per  sq.  in. 

The  coefficient  for  the  simple  engine  cylinder  is  .37  so 
that  the  mean  effective  pressure  in  that  cylinder  will  be 
74  11  is.  per  sq.  in.  That  of  the  low  pressure  cylinder  of  a 
compound  locomotive  is  .247,  giving  a  mean  effiective 
pressure  of  49.4  lbs.  per  sq.  in. 

The  curves  must,  however,  be  regarded  as  approxi- 
mate only,  for  evidently  they  depend  quite  as  much  upon 
the  point  of  cut  off  as  on  piston  speed. 


Operating  Economies  Augmented  By  Long  Engine  Runs 

By  W.  E.  SYMONS 


r raveling  Engineers' 
there  was  among 


At  the  annual  Convention  of  the 
Association  recently  held  in  Chicago.  Ill 
other  committee  reports  a  very  exhaustive  treatment  of 
the  subject  of  Conservation  of  Locomotive  Fuel,  Both 
Coal  and  (  HI.  and  the  Feed  Water  Heater.  In  summing 
up,  the  committee  estimated  the  possible  total  savings  at 
about  $72,919,200. 

Fuel  Used  at  Terminals 

In  treating  the  item  of  terminal  fuel  for  locomotives, 
the  committee  report  stated:  "About  20  per  cent  of  the 
locomotive  fuel  is  used  at  terminals  by  roundhouse  or 
shop  forces,  the  amount  so  used  being  about  $111,200,000. 
We  feel  that  with  farther  extension  of  "long  engine  runs," 
hot  water  boiler  washing  systems,  better  housing  and  re- 
pair facilities,  more  care  in  firing  up  in  roundhouses,  and 
reduced  delays  in  holding  live  engines  for  assignment  to 
trains,  should  result  in  a  saving  of  from  15  to  20  per  cent 
in  locomotive  terminal  fuel.  "$111,200,000  X  15%  = 
$16,6S0.000." 

It  will  be  observed  that  the  committee  gave  endorse- 
ment to  the  benefits  derived  from  long  engine  runs  and 
suggested  that  the  practice  be  extended  and  thereby  effect 
still  greater  economy  in  fuel,  and  while  the  question  of 
running  repairs  was  not  specifically  mentioned,  as  it 
might  be  considered  outside  the  scope  of  the  committee's 
work,  it  was  no  doubt  assumed  that  extending  locomotive 
runs  effect  other  economies  than  in  fuel  alone. 

Pooled  Versus  Assigned  Engines 

Following  the  introductions  of  pooling  engines  several 
years  ago.  there  was  much  controversy  and  discussion  of 
the  relative  merits  of  the  pooled  and  assigned  systems  of 
handling  power,  but  with  few  exceptions  it  now  seems  to 
be  the  general  accepted  plan  to  follow  the  pooling  system 
as  the  most  economical  from  all  standpoints. 

A  representative  of  one  of  our  best  managed  trunk  lines, 
however,  differed  with  the  committees'  recommendations 
as  to  economies  resulting  from  long  locomotive  runs,  ex- 
plaining in  detail  his  reasons  therefor. 

We  quote  herewith  the  remarks  of  the  dissenting 
speaker  on  this  subject. 

"The  paper  recommends  extending  long  locomotive 
runs-  One  of  the  previous  speakers  told  us  of  some  that 
had  been  very  successful  in  effecting  a  saving  by  long 
locomotive  runs.  Possibly  he  meant  fuel;  possibly  other 
savings. 

"After  listening  to  the  paper  and  the  talks,  the  natural 
conclusion  anyone  would  have  drawn  was  that  the  quickest 
Way  for  a  railroad  to  make  a  lot  of  money,  by  obtaining 
much  greater  service  from  their  engines  and  at  lower 
cost,  would  be  to  immediately  begin  running  them  over 
several  divisions.  But,  before  recommending  such  a 
proposition  to  the  management  of  the  road  with  which  I 
am  connected.  I  decided  to  look  into  the  performance  of 
various  railroads  which  have  been  widely  advertised  in  the 
various  railway  publications  as  having  accomplished  great 
things  by  running  engines  over  several  divisions,  to  find 
out  in  just  what  respect  their  handling  of  power  was  su- 
perior to  ours,  which  is  locomotives  assigned  to  run  onlv 
on  each  division,  and  engineers  and  firemen  assigned  to 
regular  engines,  some  passenger  runs  being  what  are 
termed  "blanket  runs"  which  extend  over  two  divisions,  a 
total  of  235  miles,  but  the  engineer  and  fireman  assigned 
to  the  engine  running  through  with  it.  This  has  been  the 
practice  of  the  road  with  which  I  am  connected  for  manv 


years.  Through  all  the  clamor  and  propaganda  purport- 
in-  to  show  the  benefits  of  pooling  engines,  we  have  held 
steadfast  to  tin-  polio  of  assigned  engines  to  regular 
engineers. 

"The  same  argument  that  has  always  been  advanced  in 
favor  oi  pooled  engines  is  now  advanced  in  favor  of  run- 
ning engines  through  over  several  divisions,  i.  e.,  that 
railroads  have  a  lot  of  money  invested  in  a  locomotive ;  the 
locomotive  only  earns  money  when  it  is  making  miles;  it 
earns  nothing  standing  still.  If  this  money  invested  in 
locomotives  is  to  earn  the  heaviest  return  it  must  be  kept 
moving.  Therefore  it  is  a  poor  policy  to  let  it  stand  idle 
while  an  engineer  is  taking  his  rest,  or,  in  the  present 
proposition,  to  let  it  stop  at  a  terminal  at  all  so  long  as  it 
can  be  kept  moving. 

"The  premises  of  this  proposition  are  sound.  I  fully 
agree  that  engines  only  earn  a  return  on  the  investment 
while  they  are  moving  and  that  any  comparisons  drawn 
should  be  based  on  the  average  miles  per  engine,  per  year, 
obtained  by  any  railroad.  But  the  conclusion  so  many 
railroad  men  have  reached,  that  pooling  engines, — or  run- 
ning engines  over  several  divisions,  which  is  also  the  same 
as  pooling,  whether  or  not  they  are  assigned  to  certain 
runs, — is  the  way  to  obtain  the  greatest  mileage,  is  en- 
tirely wrong  as  I  will  prove  beyond  a  doubt  by  compara- 
tive figures. 

"The  reason  so  many  have  been  misled  on  this  proposi- 
tion is  because  the  advocates  of  pooled  engines,  or  long 
runs,  in  presenting  locomotive  mileage  figures  have  not 
taken  into  account  the  engines  lying  idle  receiving  repairs, 
or  awaiting  repairs.  They  lose  sight  entirely  of  the  fact 
that  any  locomotive  requires  a  certain  amount  of  mainte- 
nance, and  this  amount  increases  in  proportion  to  the  lack 
of  interest  taken  in  the  machine  by  the  engineer;  and 
every  one  of  you  know  that  engineers  operating  pooled 
engines  take  very  little  interest  in  them,  while  engineers 
with  regular  engines  look  upon  them  the  same  as  personal 
property.  The  increased  maintenance  required  for  the 
pooled  engines  means  more  idle  time. 

"After  all  the  smoke  of  arguments  in  favor  of  long  runs 
has  cleared  away,  such  as  reducing  forces  required  to 
turn  engines,  fuel  saved  firing  up,  etc-,  which  is  all  theoret- 
ical,— the  reduction  in  forces  being  an  insignificant  factor 
and  the  fuel  saved  firing  up  being  offset  by  excess  fuel 
used  maintaining  steam  pressure  with  clinkered  fires, — 
the  only  real  object  remaining  for  running  engines  over 
several  divisions  is  to  reduce  the  number  of  engines  re- 
quired on  a  railroad,  or,  in  other  words,  increase  earnings 
on  the  investment  in  each  locomotive.  To  find  out  how 
this  works  out  in  practice,  the  only  way  to  determine  what 
is  actually  accomplished  is  to  consider  the  total  locomotive 
miles  and  total  locomotives  on  any  railroad  in  a  given 
year,  and  then  determine  the  average  miles  per  locomotive 
per  year.  This  comparison  will  disclose  the  actual  ac- 
complishments under  various  systems  of  handling  power, 
whereas  citing  a  it-w  engines  on  a  few  runs  determines 
nothing.  You  will,  no  doubt,  be  surprised  to  learn  that 
upon  drawing  a  comparison  between  our  road,  operating 
engines  assigned  to  regular  engineers  and  to  one  division, 
with  several  other  roads  operating  engines  over  several 
divisions,  and  pooling  them.  I  found  that  during  the  years 
1922  and  1923.  we  on  our  lines  obtained  more  miles  per 
engine,  and  at  a  lower  maintenance  cost,  than  any  of  the 
others  as  the  following  figures  will  show. 

It  would  probably  not  be  ethical  to  read  the  figures, 
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but  I  have  them  here.  They  give  the  railroad,  engines 
owned,  total  locomotive  mileage  in  1923,  average  miles 
per  engine  per  year  and  maintenance  cost  per  engine  mile. 
On  the  lowest  of  these  the  cost  for  maintenance  was 
$.2653,and  the  highest  in  those  roads  was  $.3705.  The 
highest  miles  per  engine  per  year  was  on  our  lines  with 
32,436,  and  the  lowest  of  the  roads  was  22,744. 

"This  proves  conclusively  that  the  road  with  which  I 
am  connected  not  only  earned  a  greater  return  on  its  in- 
vestment in  locomotives,  but  also  in  addition  saved  a  large 
sum  on  maintenance,  as  during  the  year  1923,  had  the 
maintenance  cost  been  as  great  as  the  lowest  of  the  roads 
compared  with,  it  would  have  cost  our  lines  $1,805,668.36 
more  to  maintain  its  locomotives  than  it  did  cost,  and  had 
the  maintenance  cost  been  as  great  as  the  highest  com- 
pared with,  it  would  have  cost  $6,107,919.99  more. 

"I  have  always  been  against  pooled  engines,  and  run- 
ning engines  over  several  divisions  means  pooled  engines. 
The  so-called  assignment  of  certain  engines  to  certain 
long:  runs  is  a  farce,  as  seven  or  eight  men  running  four 


fifteen  trunk  lines  with  long  runs  are  given  in  dollars 
and  cents.     The  results  shown  are  most  convincing. 

In  view  of  the  wide  divergence  of  views  held,  and  the 
expressed  doubts  of  some,  as  to  the  merits  of  the  two 
systems  we  present  in  tabulated  form  statistical  data  of 
fourteen  different  railways.  Thirteen  of  these  lines  have 
extended  freight  or  passenger  runs  or  both,  while  one 
line,  the  fourteenth  in  number  has  riot.  This  road  still 
has  regular  assigned  engines  and  crews,  which  it  claims 
is  far  more  economical  than  the  pooling  system. 

The  table  which  follows  will  furnish  much  food  for 
thought  and  study  by  those  interested  in  the  subject  and 
particularly  those  who  may  not  agree  that  the  pooling  and 
long  locomotive  run  svstem  dues  not  yield  the  returns 
claimed  for  it. 

A  few  points  might  be  mentioned  in  which  the  deduc- 
tions from  this  table  differ  from  the  figures  favorable  to 
regularlv  assigned  engines  and  crews. 

<  hi  the  railways  numbered  one  to  thirteen  and  having 
long  locomotive  runs,  there  is  a  total  of  17,808  locomo- 
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Roads 
by 

Number 

Long  Rune 
In  Miles 

Engines,   Mileage  &  Cost  of  Repairs 

Tons   Per  Train,  Coal  Per 
1000  Ton  Miles  fc  Earnings 
Per  Prt. 4  Pass.  Trn.   Mile 

Earn- 
ings 
Per 
Pas3. 
Train 
Mile 

Average  Miles 

Per  Engine 

Per  Day 

Ho. 
Engines 
Unser- 
viceable 
and 
Stored 

Average  Tractive 
Power  &  Cost  Per 
10  00     Lbs.  T.P. 

Pass. 

Prt. 

Mo. 
Engines 

Miles 
Run  Per 
Engine 

Miles   Per 

Engine   in 

Service 

Repairs 
Per  Eng 
in  Serv. 

Repairs 
Per 
Mile  i 

Train 

Load 

Tons 

Coal  Per 

1000  Ton 

Miles 

Earnings 
Per  Prt. 
Trn. Mile 

Frt. 

Pass. 

average 

Tractive 

Power 

Cost  Per 

1,000 
Lbs.   T.P. 

1. 

602 

310 

1,782 

30,368 

39,993 

810,059 

27.7^ 

579 

148 

$6.86 

$2.97 

94.1 

169.7 

427 

43,480 

$23.13 

2. 

360 

278 

2,556 

26,623 

36,251 

9,770 

26.9 

840 

188 

11.01 

2.20 

66.  i 

159.7 

5J9 

45,584 

21.52 

3. 

321 

COt) 

2,022 

26,132 

32,052 

6,824 

21.3 

645 

160 

5.!'1 

1.99 

75.5 

128.0 

373 

36,358 

18.76 

4. 

542 

251 

941. 

28,604 

36,595 

10,773 

29.4 

464 

194 

5.67 

2.62 

83.6 

153.7 

205 

37,792 

28.36 

5. 

526 

202 

1,427 

23,233 

32,139 

5,678 

17.6 

814 

150 

7.62 

1.91 

69.3 

132.6 

395 

40,682 

13.97 

6. 

400 

189 

3,940 

28,605 

41,155 

6,229 

19.9 

899 

134 

8.43 

3.56 

90.9 

152.0 

358 

40,285 

20.60 

7. 

370 

260 

181 

25,159 

39,137 

7,197 

18.3 

464 

136 

6.65 

2.13 

92.4 

165.4 

64 

27,130 

26.52 

8. 

430 

160 

186 

28,091 

33,347 

9,939 

29.8 

774 

139 

8.08 

2.24 

87.9 

201.0 

29 

43,391 

22.90       1 

9. 

678 

278 

643 

21,784 

44, 207 

10,202 

29.1 

589 

148 

7.17 

2.33 

98.9 

195.6 

321 

39,687 

25.57 

10. 

338 

208 

1,126 

29,686 

41,539 

11,111 

26.7 

633 

162 

6.26 

2.07 

94.2 

172.8 

320 

36,264 

30.66 

11. 

815 

387 

1,498 

33,316 

42,280 

9,007 

21.3 

661 

147 

6.39 

2.60 

96.8 

169.5 

299 

38,350 

23.48 

12. 

740 

453 

559 

30,590 

41,694 

10,178 

24.4 

559 

128 

6.32 

2.64 

105.7 

199.0 

148 

32,540 

31.24 

13. 

577 

303 

947 

32,749 

47,613 

10 ,029 

21.0 

640 

153 

6.30 

2,25 

144.8 

224.7 

293 

43,619 

23.00 

Tot.  &  Aver. 

515 

262 

17,806 

.K,::  .'.■ 

39,077 

8,153 

24.1 

656 

152 

7.05 

2.42 

90. 

171. 

4,035 

38,874 

23.82 

14. 

235 

117 

1,892 

32,209 

36,770 

6,545 

23.2 

764 

148 

5.93 

2 .  lb 

91.4 

143.9 

234 

38,948 
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Statistical  Tabulation  of  Fourteen   Railways— Thirteen  with  Pooled   Engines  and   Extended  Long  Runs  Over  Two  or  More  Former  Divisions. 

One   Line   Number  14  Has    Regular   Assigned    Eiginer;  ard   Crews 


or  five  engines  is  pooling  engines  just  the  same  as  thirty 
or  forty  freight  engineers  running  fifteen  or  twenty 
freight  engines  in  pool  freight  service. 

"In  the  "light  of  these  facts.  1  do  not  see  how  any  one 
could  consistently  say  that  our  road  would  benefit  by 
pooling  their  engines  and  running  them  over  several 
divisions.  If  any  of  you  think  that  because  the  mainte- 
nance costs  I  have  given,  showing  a  saving  of  several 
million  dollars  as  compared  with  other  roads,  indicates 
that  our  engines  are  not  maintained  in  as  good  a  con- 
dition as  those  on  any  other  road  in  the  country,  you  are 
invited  to  visit  us  and  ride  any  of  them  with  me.  and 
inspect    their  condition   and  performance  yourself." 

Regularly   Assigned  Engines  Satisfactory 

From  tin-  foregoing  it  is  clear  that  the  system  of 
regularlv  assigned  engines  and  crews  on  the  particular 
railway   system   referred   to   is  giving   satisfactory   results- 

We  still  believe  however,  that  much  saving  has  been 
effected,  and  that  more  can  be  effected  by  an  extension 
of  long  runs,  and  that  while  it  has  certain  disadvantages, 
these  are  more  than  offset  by  its  merits,  which  when  in- 
terpreted in  money  seem  to  fully  justify  the  action  of 
those   who   have   adopted    it. 

In  the  August  issue  of  Railway  &  Locomotive 
Engineering,  we  published  a  paper  on  Long  Locomotive 
Runs,  by  Mr.  Frank  Russell,  Asst.  Mechanical  Engineer 
of  the  Southern  Pacific  Company,  in  which  the  numerous 
advantages  are  explained  in  detail.     The  names  of  some 


tives  and  4.035  of  these  or  22.6  per  cent  were  either  un- 
serviceable or  stored  awaiting  traffic  demands.  On  the 
railway  numbered  14.  there  were  only  234  or  12.36  per 
cent  out  of  service.  Railway  numbered  6  has  only  9  per 
cent  of  engines  idle,  with  running  repairs  less  than  20 
cents  per  mile  and  on  a  basis  of  the  cost  per  1,000  pounds 
of  tractive  power  of  only  $20.60  per  1.000  lbs.;  which 
might  be  considered  a  very  strong  endorsement  of  long 
runs. 

The  number  of  engines  out  of  service  does  not  neces- 
sarily reflect  the  standard  of  maintenance  for  all  lines 
for  the  reason  that  engines  in  bad  order  awaiting  or 
undergoing  repairs  are  combined  with  those  stored  in 
good  order  awaiting  traffic  conditions  requiring  their  use. 
<  )n  some  lines  engines  stored  and  in  good  order  is  as 
high  as  14.3  per  cent.  The  total  stored  engines  on  one 
line  being  334,  while  on  another  line  with  less  than  1,000 
engines,  142  or  IS  per  cent  are  stored  ready  for  service. 

Second  :  It  is  worthy  of  note  that  on  six;  lines,  the  cost 
per  mile  is  less  than  the  average  of  24  cents,  and  also 
lower  than  road  number  14.  which  is  only  23.2  cents. 
We  may  add  that  five  of  these  roads  operate  over  heavy 
mountain  ranges  embracing  about  the  most  difficult  and 
expensive  conditions  in  the  L".  S.  Those  roads  that  have 
adopted  the  long-run-pooled-engine  plan  claim  economies 
resulting  therefrom  on  the  following  items: 

A.  Increased  engine  mileage  ranging  from  30  to  100 
1  ier  cent. 

I'..      Reduction   in   number   of    locomotives   for  a  given 
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service  ranging   from  25  in  4()  per  cent   oi   the  power, 

C.     Appreciable  increase  in  capacity  of  complete  trans 
portation  unit. 

1).  Marked  economy  in  terminal  and  roundhouse  ex- 
pense  at  CUt-OUt  points  with  only  slight  increase  at  new 
terminal,    resulting    in   a    very   substantial    net   saving. 

E.  A  very  substantial  and  definite  saving  in  fuel  mi 
the  items  of  dumping  and  rebuilding  coal  fires  and  a  cor- 
responding reduction  in  fatigue  strain  to  boilers,  due  to 
cooling  down  and  firing  up. 

<  >n  (me  of  our  transcontinental  lines  with  heavy  pas- 
senger power  in  mountainous  country  there  are  six  long 
passenger  runs  that  average  554-3  each  and  as  a  result 
of  extending  both  freight  and  passenger  runs  it  is  esti- 
mated about  70  engines  have  been  released  for  other 
service.  Placing  a  value  of  only  $25,000.00  on  these 
engines  means  $1,750,000.00  of  new  capital  or  its  equiva- 
lent to  this  company. 

From  the  foregoing  table  it  will  be  observed  that  the 
average  earning  per  freight  train  mile  is  $7.05  and  per 
passenger  train  mile  $2.42  and  that  there  is  a  total  of 
17,808  locomotives  on  the  thirteen  railways  that  have 
found  most  satisfactory  results,  with  substantial  saving 
both   in   expenses  and  capital   investment    from  the  long- 


run-pooled-engine  plan.  It  is  fell  that  the  committee  was 
well  justified  in  committing  itself  to  this  plan  and  recom- 
mending its  farther  extensions. 

As  an  example  or  hypothetical  case  let  ■  us  take  1,000 
locomotives.  60  per  cent  freight  and  25  per  cent  pas- 
senger, less  15  per  cent  for  shopping  equals  510  in  freight 
and  213  in  passenger  service. 

It  by  extending  both  freight  and  passenger  runs  and 
pooling  engines  even  20  per  cent  of  power  could  he  re- 
leased for  other  service  we  would  have  the  following 
results  : 

102  freight  engines  $2().i)()i)  each $2,040,000 

42  passenger  engines  $30,000  each.  .  .  .      1,200,000 

144  engines  released    $3,300,000 


The  marked  increase  in  annual  earnings  for  each  re- 
maining freight  and  passenger  engine  following  release 
of  the  above,  or  even  a  lesser  number,  plus  the  saving  in 
terminal  expense,  fuel,  etc..  would  justify  an  increase  in 
maintenance  expense  due  to  increased  mileage,  etc.,  and 
still  leave  a  net  balmier  in  favor  of  the  long  run  plan. 

We  are  open  and  receptive  to  all  information  available 
on  this  most  important  subject. 


The  Modern  Power  Plant  on  Wheels 


By  L.  G.   PLANT 


The  design,  operation  and  maintenance  of  motive 
power  should  be  governed  so  far  as  possible  by  four 
fundamental  objectives.  First :  dependable  design  and 
reliable  operation.  Second :  efficiency  in  operating  cost 
and  capacity.  Third  :  maximum  output  of  the  most  effi- 
cient motive  power  units.  Fourth :  economy  in  the  main- 
tenance of  locomotives  in  a  dependable,  efficient  and  pro- 
ductive condition. 

Dependable  power  has  always  been  regarded  as  the 
most  vital  requirement  upon  the  motive  power  depart- 
ment. The  consequences  of  a  failure  on  the  road  are  such 
that  in  locomotive  construction  and  subsequent  main- 
tenance, operating  reliability  is  the  first  consideration.  No 
feature  in  design  however  efficient,  nor  maintenance  prac- 
tice however  economical  will  ever  be  tolerated  on  Ameri- 
can railroads  if  it  impairs  the  ability  of  the  locomotive 
to  "get  over  the  road.''  Those  who  have  sought  to  im- 
prove motive  power  efficiency  by  the  application  of  aux- 
iliary devices  have  found  that  they  must  first  provide 
equipment  that  can  be  depended  upon  to  function  reliably. 

No  saving  in  the  cost  of  operating  locomotive  shops  and 
terminals  will  justify  engine  failures  resulting  from  too 
rigid  economy  in  their  maintenance.  Nor  can  the  time 
that  locomotives  are  available  for  service  be  increased  at 
the  expense  of  time  actually  required  for  maintaining 
these  locomotives  in  a  dependable  operating  condition. 
Any  permanent  improvement  in  locomotive  output  must 
be  based  upon  sound  operating  methods  and  better  facili- 
ties for  maintaining  motive  power  in  a  serviceable  condi- 
tion. 

Next  to  reliability  in  locomotive  operation  comes  effi- 
ciency. Locomotive  efficiency  implies  more  than  a  rela- 
tion between  output  and  the  fuel  consumed ;  it  includes 
capacity,  both  in  respect  to  the  investment  involved  and 
the  size  and  weight  of  the  locomotive  itself.  Efficiency 
in  locomotive  design  and  condition  is  the  next  most  im- 
portant requirement  upon  the  motive  power  department. 

Efficient  motive  power  is  not  only  essential  because  it 


affects  the  cost  of  railway  operation  but  also  because  the 
capacity  of  the  railroads  is  governed  by  the  individual 
efficiency  of  its  locomotives.  Eliminate  all  of  the  many 
improvements  to  locomotive  efficiency  that  have  come 
into  general  use  in  this  country  within  the  last  twenty- 
five  years,  and  you  will  then  realize  the  impossibility  of 
handling  present  day  traffic  on  existing  lines.  Increases 
in  tractive  effort  have  not  resulted  from  a  mere  enlarge- 
ment in  the  size  of  locomotives  but  principally  from  more 
efficient  design. 

It  has  been  said  that  our  large  cities  could  never  have 
grown  to  their  present  size  without  the  mechanical  reaper 
which  enabled  the  harvesting  of  crops  in  sufficient  volume 
to  provide  for  the  vast  quantities  of  food  required  by  the 
millions  of  people  who  live  in  these  urban  districts.  Like- 
wise, it  may  be  argued  that  improvements  in  locomotive 
efficiency  have  played  an  equally  important  part  in  the 
growth  of  this  country.  As  a  factor  in  the  future  growth 
of  this  country  locomotive  efficiency  must  be  raised  to 
the  highest  possible  average  and  further  improvements 
secured  both  in  locomotive  design  and  in  the  facilities  for 
maintaining  this  motive  power. 

Maximum  efficiency  in  locomotive  performance  cannot 
be  realized  without  obtaining  the  maximum  output  from 
individual  locomotives.  Locomotive  operation  should  al- 
ways be  concentrated  upon  the  most  efficient  units  and 
the  maximum  output  continually  secured  from  these  loco- 
motives so  that  the  less  efficient  units  can  be  stored.  This 
practice  is  an  important  cause  contributing  to  the  sub- 
stantial reduction  in  unit  operating  costs  that  have  been 
registered  by  a  number  of  railroads  in  recent  years. 

Compare,  for  example,  the  situation  on  the  Union  Pa- 
cific Railroad  in  March  1924  with  January  1920.  The 
gross  freight  ton-mileage,  excluding  weight  of  locomo- 
tive and  tender,  was  slightly  higher  in  March  1924  than 
in  January  1920  (January  1920—1,624,860.  March 
1924 — 1.629,127).  but  the  volume  of  freight  traffic  or 
amount  of  work  performed  by  motive  power  in  this  class 
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of  service  is  sufficiently  similar  to  afford  a  good  basis  for 
comparison.  In  January  1920  the  Union  Pacific  Rail- 
road had  an  average  of  371  serviceable  freight  locomo- 
tives, of  which  only  5  were  stored.  In  March  1924  this 
road  reported  an  average  of  459  serviceable  freight 
locomotives  on  line  but  184,  or  40  per  cent  of  these  loco- 
motives were  stored.  In  other  words,  the  Union  Pacific 
Railroad  produced  practically  the  same  ton-mileage  in 
March  1924  with  an  average  of  275  locomotives  in  freight 
service  that  it  produced  in  January  four  years  ago  with 
.165  locomotives  in  this  service. 

It  is  evident  that  the  Union  Pacific  Railroad  could  not 
have  effected  this  large  increase  in  the  output  of  each 
individual  freight  power  unit  without  the  acquisition  of 
more  powerful  and  efficient  freight  locomotives.  But  it 
is  also  significant  that  along  with  the  addition  of  these 
new  locomotives,  the  railroad  has  pursued  a  systematic 
policy  of  storing  the  less  efficient  locomotives  so  that  the 
average  productive  time  of  each  locomotive  in  freight  ser- 
vice is  practically  as  high  as  it  was  when  the  number  of 
locomotives  available  for  service  was  considerably  less. 
The  Union  Pacific  Railroad  could  not  have  achieved  its 
present  state  of  operating  efficiency  with  all  its  new  mo- 
tive power  in  use  had  it  also  retained  the  less  efficient  lo- 
comotives in  service  and  allowed  the  average  output  of 
all  freight  locomotives  to  decline.  Operating  statistics  for 
the  Santa  Fe  Railroad  also  reflect  improvement  as  the  re- 
sult of  a  similar  policy  in  respect  to  storing  the  less  effi- 
cient units  and  maintaining  a  high  average  output  for 
the  most  efficient  locomotives.  In  June  of  the  current 
year  this  road  had  803  serviceable  locomotives  out  of 
which  233  serviceable  locomotives,  or  29  per  cent  are 
reported  as  "being  stored." 

There  is  a  fixed  "over-head"  expense  attached  to  every 
locomotive  that  continues  whether  the  locomotive  is  in 
operation  or  idle.  This  "over-head"  expense  increases 
or  drops  with  a  decrease  or  rise  in  the  traffic  volume 
and  can  only  be  controlled  through  a  policy  governing 
the  purchase  of  locomotives.  Where  increases  in  freight 
traffic  have  been  met  by  increasing  the  average  output 
of  the  locomotives  in  this  service  instead  of  placing  pro- 
portionally large  orders  for  additional  motive  power  to 
handle  the  business,  this  policy  has  reduced  the  "overhead" 
expense  for  each  locomotive  owned.  Conversely,  there 
is  no  greater  incentive  toward  increasing  the  individual 
output  of  locomotives  owned  than  an  actual  shortage  of 
power  and  some  of  the  best  examples  of  what  can  actually 
be  accomplished  in  the  utilization  of  motive  power  is 
afforded  by  these  railroads  on  which  motive  power  pur- 
chases have  been  restricted  as  a  matter  of  policy  or  finan- 
cial necessity. 

The  president  of  a  locomotive  company  was  recently 
quoted  as  having  stated  that  there  were  too  many  locomo- 
tives in  this  country.  This  has  no  serious  bearing  upon 
the  business  of  the  locomotive  manufacturers  which  is 
primarily  that  of  replacing  worn  out  and  inefficient  units 
with  modern  motive  power  that  will  save  more  than 
enough  in  operating  costs  to  absorb  depreciation  and  pay 
interest  on  the  investment.  But  this  statement  is  literally 
substantiated  by  a  study  of  the  actual  situation  that 
clearly  indicates  a  greater  need  generally  for  expenditures 
upon  locomotive  terminals  and  other  facilities  for  increas- 
ing the  earning  power  of  existing  locomotives  than  for 
the  purchase  of  additional  motive  power. 

The  greatest  obstacle  to  this  policy  lies  in  the  relative 
difficulty  of  obtaining  funds  for  improvements  to  mort- 
gaged property  in  comparison  with  the  ease  with  which 
money  can  be  secured  for  the  purchase  of  locomotives 
tli rough  the  sale  of  equipment  trust  obligations.  A  solu- 
tion to  this  difficulty  is  found  in  the  rental  of  the  im- 
proved terminal  facilities  from  contractors  who  are  able 


to  install  and  finance  these  improvements  on  this  basis. 

The  problem  of  increasing  the  individual  output  of  lo- 
comotives has  acquired  added  importance  with  recent  in- 
creases in  the  cost  of  motive  power.  The  modern  loco- 
motive can,  in  reality,  be  regarded  as  a  seventy-five  or 
one  hundred  thousand  dollar  power  plant.  What  would 
we  be  obliged  to  pay  for  electric  current  in  any  city,  if 
supplied  by  these  separate  power  plants  each  operating 
on  average  less  than  eight  hours  out  of  twenty-four?  To 
make  this  parallel  complete,  let  us  assume  that  the  fires 
under  the  stationary  boilers  are  dumped  after  each  run. 

This  is  substantially  the  condition  applying  to  the 
average  locomotive,  which  can  be  considered  a  self-con- 
tained power  plant  on  wheels.  It  is  possible  that  if  these 
three  power  plants  were  each  "assigned"  to  an  individual 
crew,  that  these  men  would  take  a  greater  personal  in- 
terest in  their  "assigned"  power  plant,  would  cultivate 
more  flower  beds  surrounding  the  building,  keep  the  brass 
railings  polished  somewhat  brighter  and  perhaps  reduce 
the  maintenance  cost  to  some  extent.  But  it  is  apparent 
that  both  the  operating  and  investment  expense  of  such 
an  arrangement  would  increase  the  cost  of  electric  cur- 
rent to  a  figure  that  would  not  be  tolerated  in  any  com- 
munity. 

The  same  economic  laws  that  govern  the  cost  of  electric 
current  generated  in  a  stationary  power  plant  also  control 
the  cost  of  tractive  effort  at  the  draw-bar  of  the  locomo- 
tive. But  the  conditions  under  which  locomotives  are  op- 
erated make  it  impossible  for  them  to  maintain  in  con- 
tinuous service,  at  least  without  radical  changes  in  design 
and  vastly  improved  terminal  facilities.  The  rack  and 
wear  of  running  over  uneven  roadbeds  and  the  intensive 
rates  of  evaporation  in  locomotive  boilers  necessitates 
withdrawal  from  service  for  periodic  shoppings. 

The  American  Railway  Association  now  has  a  com- 
mittee including  both  operating  and  mechanical  depart- 
ment officials  whd  have  been  appointed  to  deal  with  the 
problem  of  locomotive  utilization.  It  is  also  understood 
that  a  sub-committee  is  already  at  work  on  a  study  of  the 
situation  on  various  railroads  with  respect  to  this  prob- 
lem. An  analysis  of  the  methods  and  facilities  on  these 
roads  will  point  the  way  to  a  substantial  reduction  in  the 
non-productive  time  of  locomotives  but  the  subject  should 
always  be  viewed  broadly.  The  analysis  might  otherwise 
become  so  detailed  as  to  obscure  the  real  issue. 

The  question  of  which  department  is  responsible  for  a 
terminal  delay  is  not  of  such  consequence  as  the  magni- 
tude of  the  delay  itself.  Attempts  to  register  the  propor- 
tion of  terminal  detention  for  which  the  operating  and 
mechanical  departments  are  separately  responsible  usually 
degenerate  into  a  futile  effort  to  see  which  department  is 
most  successful  at  "passing  the  buck."  The  important 
thing  is  to  keep  the  most  efficient  power  in  operation  as 
much  of  the  time  as  possible  and  this  is  an  objective  in 
which  both  departments  are  jointly  concerned. 

There  are  a  number  of  admirable  methods  for  improv- 
ing locomotive  utilization  which  the  work  of  the  Ameri- 
can Railway  Association's  Committee  will  emphasize. 
The  most  widely  advertised  practice  is  the  recent  exten- 
sion of  locomotive  runs.  The  inauguration  of  "Main- 
Trackers"  or  the  continuous  operation  of  freight  trains 
through  congested  terminals  without  changing  locomo- 
tives has  undoubtedly  contributed  to  the  relatively  high 
percentage  of  time  the  freight  locomotives  are  in  service 
on  the  Baltimore  and  Ohio  Railroad.  Another  railroad 
arbitrarily  requires  its  division  officials  to  store  a  cer- 
tain number  of  serviceable  locomotives  as  soon  as  the 
average  locomotive  mileage  for  the  division  falls  below 
a  standard  value. 

Locomotive  terminal  and  shop  facilities,  however,  are 
the  determining  factors  in  respect  to  locomotive  utiliza- 
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tion  and  any  comprehensive  analysis  of  tins  problem 
must  take  these  facilities  into  account.  Tin'  effect  of 
maintenance  facilities  upon  the  earning  power  of  loco- 
motives is  more  evident  in  the  design  uf  terminals  than 
in  the  equipment  of  large  shops.  Locomotive  terminal 
facilities  not  only  govern  the  length  of  time  that  loco- 
motives must  he  held  out  of  service  between  each  run 
hut.  with  adequate  equipment  tor  current  running  re- 
pair work  at  the  terminal,  the  length  of  time  between 
heavy  repairs  for  which  the  locomotive  must  he  sent 
to   the   general   shop  can  .he   materially    lengthened. 

It  has  been  contended  that  the  cost  of  making  re- 
pairs at  a  number  of  terminals  is  generally  higher 
than  if  this  same  work  were  concentrated  at  a  large 
shop.  But  if  the  time  that  locomotives  are  available  for 
service  can  thus  be  increased,  the  value  of  their  additional 
earning  ability  should  be  weighed  against  the  higher  re- 
pair costs  involved  in  making  repairs  at  terminals.  Re- 
liability and  efficiency  in  operation  are  also  factors  which 
take  precedence  over  the  cost  of  repairs  provided  this  is 
not  excessive.  It  is  reported  that  one  railroad  on  which 
the  locomotive  performance  is  particularly  good  both 
from  the  standpoint  of  operating  efficiency  and  the  utiliza- 
tion of  motive  power,  is  systematically  making  running 
repairs  to  locomotives  each  month  coincident  with 
monthly  boiler  inspection  and  washout. 

The  necessity  for  better  locomotive  utilization  will  com- 
pel improved  locomotive  terminal  facilities  that  are  de- 
signed for  turning  locomotives  more  rapidly  and  equipped 
for  reducing  the  time  required  for  current  maintenance 
and  repairs  to  locomotives.  The  locomotive  terminal 
should  no  longer  be  regarded  as  a  mere  shelter  for  loco- 
motives at  the  end  of  the  run,  means  for  turning  these 
locomotives  and  for  supplying  them  with  fuel,  sand  and 
water.  By  increasing  the  output  of  the  most  efficient 
locomotives,  the  terminal  can  contribute  indirectly,  but 
none  the  less  effectively  to  locomotive  efficiency.  There 
is  also  a  direct  economy  resulting  from  improved  terminal 
facilities  and  some  tvpes  of  terminal  equipment  can  be 
■classed  as  direct  fuel  savers,  comparable  in  their  effect 
to  any  of  the  numerous  economy  devices  now  being 
applied  to  locomotives.  But  in  distinction  to  locomotive 
appliances,  terminal  equipment  tends  to  reduce  rather 
than  increase  locomotive  maintenance  costs. 

Xo  single  terminal  device  has  a  more  direct  effect  upon 
locomotive  utilization  or  has  greater  possibilities  for  im- 
proving the  efficiency  and  capacity  of  locomotive  opera- 
tion than  equipment  for  washing  and  refilling  locomotive 
boilers  with  hot  water  together  with  a  recent  develop- 
ment of  this  system  which  provides  for  steaming  up  lo- 
comotives by  the  direct  injection  of  steam  and  hot  water. 
This  will  enable  large  locomotives  to  be  rilled  and 
steamed  up  in  approximately  half  an  hour  and  also  makes 
it  possible  to  generate  a  working  steam  pressure  before 
the  fire  is  lighted. 

This  equipment  affords  a  good  illustration  of  the  ef- 
fect of  improved  terminal  equipment  upon  each  of  the 
four  fundamental  locomotive  objects  that  have  been  taken 
as  a  text  for  this  paper.  First,  dependability.  Dependa- 
ble locomotive  operation  is  contingent  upon  clean  boilers. 
This  is  so  essential  that  the  law  requires  all  locomotive 
boilers  to  be  washed  at  least  once  each  month  irrespective 
of  water  conditions.  Second,  efficiency.  A  large  fuel 
saving  can  he  made  by  reclaiming  heat  contained  in  the 
steam  blow-off  from  incoming  locomotives  and  utilizing 
this  to  heat  the  water  with  which  out-going  locomotives 
are  filled.  It  is  possible  to  wash  boilers  more  effectively 
with  hot  water  and  this,  in  turn,  improves  their  efficiency 
on  the  road.  Third,  output.  The  time  required  for 
emptying,  washing,  refilling  and  firing  up  locomotives 
with  a  hot  water  svstem  is  several  hours  less  than  with- 


out this  facility.  Fourth,  economy.  The  use  of  hot 
water    for    washing    locomotive    boilers    lessens    staybolt 

breakage.  Hue  leakage  and  boiler  sheet  cracks  and  thus 
effects  a  large  reduction  in  the  cost  of  locomotive  main- 
tenance.  It  i^  stated  in  the  proceedings  of  the  Master 
Mechanics'  Association  that  on  one  railroad,  the  life  of 
locomotive  Hues  practically  doubled  with  the  installation 
of  a   li"1    water  system   for   washing  boilers. 

Economy  in  the  maintenance  of  locomotives  has  been 
referred  to  as  fourth  objective  although  it  is  generally 
regarded  as  the  first  and  most  definite  requirement  upon 
the  motive  power  department.  In  fact,  the  mechanical 
organization  is  often  controlled  entirely  from  a  cost 
standpoint.  This  would  not  be  so  objectionable  if  a  more 
logical  unit  than  locomotive  miles  were  applied  to  main- 
tenance Costs. 

Ten  years  ago,  it  is  recalled  that  only  one  railroad  in 
the  southeast  and  but  few  roads  in  other  parts  of  the 
country  computed  fuel  consumption  upon  a  gross  ton- 
mile  basis  in  freight  service.  Fuel  was  then  recorded 
upon  a  train-mile  basis  without  regard  to  whether  the 
figures  applied  to  a  3,000-ton  main  line  freight  or  a 
branch  line  local.  All  railroads  now  report  fuel  used  in 
freight  service  upon  a  gross  ton-mile  basis  and  passenger 
fuel  consumption  upon  a  car-mile  basis.  But  the  statisti- 
cians still  persist  in  basing  maintenance  costs  upon  the 
locomotive  mile  without  regard  to  whether  the  costs  ap- 
ply to  an  eight-wheel  "Tea-Kettle"  on  a  regular  branch 
line  run  or  to  a  modern  Mikado  in  a  main-line  pool. 
Unlike  other  necessary  improvements,  intelligent  account- 
ing  does  not  require  a  large  expenditure.  True  economy 
in  locomotive  maintenance  cannot  be  achieved  until  the 
expenditures  for  this  purpose  are  judged  by  a  proper 
standard. 

The  four  fundamental  objectives  in  the  design,  opera- 
tion and  maintenance  of  motive  power  are :  Dependability, 
efficiency,  earning  capacity  and  maintenance  economy. 


Locomotives  in  Good  Condition  for  Heavy 
Fall  Traffic 

The  locomotive  equipment  of  the  railroads  on  Septem- 
ber 1st  was  in  the  best  condition  to  meet  the  seasonal  fall 
increase  in  traffic  that  it  has  been  since  early  in  the  year, 
according  to  the  Car  Service  Division  of  the  American 
Railwav  Association  in  a  report  covering  the  locomotives 
serviceable  for  traffic  and  those  undergoing  repairs. 

On  that  date,  they  had  53,618  serviceable  locomotives, 
an  increase  of  726  over  the  number  reported  on  August 
15th,  and  the  largest  number  reported  at  any  one  time 
since  January  1st  this  year  when  there  were  54,031. 

The  railroads  on  September  1st  also  had  6,762  service- 
able locomotives  in  storage,  ready  for  use  whenever  traf- 
fic conditions  warrant.  This  was,  however,  a  decrease  of 
164  compared  with  the  number  in  storage  on  August  15th. 

During  the  last  half  of  August  33,178  locomotives  were 
repaired  and  turned  out  of  the  shops,  an  increase  of  4,703 
over  the  number  repaired  during  the  first  half  of  August. 
\s  a  result  of  this  increased  activity  on  the  part  of  the 
railroads  in  preparing  to  handle  the  usual  increased  fall 
traffic,  the  number  of  locomotives  in  need  of  repairs  on 
September  1st  totaled  10,964  or  17  per  cent  of  the  num- 
ber on  line  compared  with  11,623  or  IS  per  cent  on  August 
15th.  a  decrease  of  659. 

Locomotives  in  need  of  classified  repairs  on  September 
1st  totaled  6,023  or  9.3  per  cent,  a  decrease  of  370.  com- 
pared with  August  15th,  while  4,941  or  7.7  per  cent  were 
in  need  of  running  repairs,  a  decrease  of  289  compared 
with  the  same  preceding  date. 


The    Pennsylvania    Railroad    and    the    Great 
International  Exposition 

The   Liberal   Policy  Pursued  by  tbe   Railroad   for  Almost  Half   a   Century 

By  GEORGE  L.  FOWLER 


The  Pennsylvania  Railroad  has  always  been  very  liberal 
in  the  appropriations  which  it  has  made  for  participa- 
tion in  International  Expositions.  The  first  with  which 
it  was  closely  associated  was  the  Centennial  Exposition 
held  in  Philadelphia,  Penn..  in  1876.  We  have  seen  in 
the  October,  1923,  issue  of  Railway  &  Locomotive  En- 
gineering the  part  played  by  the  road  in  the  handling  of 
the  unprecedented  traffic  that  was  put  upon  it  during  the 
eight  months  of  the  preparation  and  continuance  of  the 
exposition.  So  notably  was  its  work,  that  in  his  official 
report  the  Hon.  Francis  A.  Walker,  chief  of  the  Bureau 
of  Awards  wrote,  that  the  Pennsylvania  Railroad  was 
"itself  the  noblest  product  of  American  skill  exhibited  at 
the  Centennial,"  and  that  it  "contributed  most  of  all  to 
make  success  possible." 

While  the  road  made  no  individual  exhibit  at  the  ex- 
position itself,  it  did  come  in  at  the  close  with  a  subscrip- 
tion to  the  fund  that  was  raised  to  establish  a  permanent 
exhibit  in  the  art  building  known  as   Memorial  Hall. 

The  value  of  such  an  exposition  as  a  means  of  exploit- 
ing the  facilities  of  the  road  was  undoubtedly  firmly  im- 
pressed upon  the  maangement  in  1876,  for  when  the 
French  Centennial  Kxposition  of  1889  was  proposed  the 
directors  took  immediate  action  to  be  properly  repre- 
sented by  a  suitable  exhibit.  In  taking  this  step,  the  man- 
agement of  the  whole  matter  was  placed  in  the  hands  of 
Theo.  N.  Ely,  who  from  that  time  on  had  charge  of  the 
Pennsylvania  Railroad  exhibits  at  the  international  ex- 
positions held  at  Chicago  in  1893;  Paris  in  1900;  St. 
Louis  in  1903  and  Norfolk  (the  Jamestown  Exposition) 
m  1907. 

At  the  exposition  in  1889,  the  Pennsylvania  Railroad 
was  anions;  the  first  to  carry  an  exhibit  of  American  roll- 
ing stock  to  Europe,  and  while  it  was  not  alone  in  mak- 
ing a  display  at  that  time,  it  was  among  the  leaders. 
Viewed  from  the  standpoint  of  what  it  has  done  since, 
the  exhibit  in  1889  was  small  but  it  was  a  novel  move  at 
the  time.  It  showed  passenger  and  freight  car  trucks 
which  were  then  a  novelty  in  Europe ;  and  sections  of 
passenger  and  freight  cars,  which,  as  a  type  were  just 
beginning  to  be  considered  on  the  continent,  while  the 
section  of  the  gondola  car  shown  was  new  to  the  European 
visitors.  Probably  the  portion  of  the  exhibit  that  was 
as  distinctly  American  as  any  other  was  to  be  found  in 
the  various  specimens  of  the  cast  iron  wheels  sent  from 
its  own  foundry.  There  were  the  perfect  wheels  on  their 
axles,  and  wheels  that  had  been  worn  out  in  service,  to- 
gether with  others  that  had  been  spoiled  in  the  casting. 
To  this  were  added  a  number  of  broken  wheels  to  show 
the  character  and  depth  of  the  chill.  These  with  a  sample 
of  the  standard  rail  and  joint,  and  some  other  articles  com- 
prised the  exhibit  of  objects.  But  of  equal  importance 
and  value  to  those  who  chose  to  look,  were  the  albums 
containing  those  specifications  for  materials  which  were 
already  making  the  Altoona  testing  laboratory  famous,  and 
that  containing  photographs  of  cars  and  locomotives 
which  showed  the  character  of  the  rolling  stock  used  on 
the  road. 

Tn  1900  when  the  method  of  American  Railways  had 
become  more  familiar  to  the  foreign  engineers,  and  there 
was  a  more  elaborate  display  on   the  part  of  the  manu- 


facturers of  the  United  States,  the  exhibit  of  the  Penn- 
sylvania Railroad  was  greatly  limited  and  was  confined 
to  photographs  and  printed  matter.  But  even  these 
showed  the  broad  gauge  interests  of  the  road.  There 
were  shown  a  series  of  photographs  of  station  grounds 
in  the  department  of  horticulture  and  arboriculture. 
Then  there  were  shown  a  very  complete  set  of  reports, 
charts  and  photographs  of  the  work  of  the  relief  associa- 
tion on  the  organization  of  which  the  Pennsylvania  took 
the  lead  among  American  Railways.  These  cases  are 
cited  to  show  the  general  interest  that  was  taken  from  the 
start  in  these  international  expositions  even  when  held 
abroad.  But  of  course  it  was  at  home  that  the  greatest 
interest  centered  and  where  the  greatest  expense  was 
incurred  and  the  most  extensive  displays  were  made. 

At  the  Columbia  Exposition  held  at  Chicago  in  1893,  the 
road  went  into  the  matter  very  elaborately.  The  whole 
matter  of  the  preparation  and  maintenance  of  a  suitable 
exhibit  for  the  road  was  again  placed  in  charge  of  Mr. 
Ely,  who  assumed  personal  control  of  it.  The  result  was 
an  exhibit  that  attracted  as  much  if  not  more  attention 
than  any  other  at  the  exposition  and  brought  to  the  road 
i  wide  reputation  tm  energy  and  public  spirit;  and  the 
possession  of  first  class  facilities. 

\  building  was  erected  having  a  length  of  one  hundred 
and  forty  feet  and  width  of  forty  feet.  Beside  this  was  a 
yard  containing  four  lines  of  tracks  on  which  were  placed 
samples  of  cars  and  locomotives,  and  which  was  spanned 
by  a  bridge  containing  the  latest  designs  in  signals  in  use 
upon  the  road. 

The  exhibit  constituted  a  very  complete  historical  dis- 
play of  the  art  of  transportation  whose  final  development 
was  exemplified  in  the,  then,  present  condition  of  the 
Pennsylvania  R.  R. 

To  the  searcher  after  the  antique  there  were  hundreds 
of  interesting  relics,  displayed  in  frames  in  the  exposition 
building.  1  here  were  photographs  of  points  along  the 
line  of  the  road  both  preceeding  its  construction  and  dur- 
ing the  whole  of  its  later  development.  These  pictures 
were  also  extended  to  cover  the  branch  and  subsidiary 
lines  that  have  since  been  absorbed  into  the  system.  The 
main  industries  were  represented  by  photographs  of  their 
buildings  and  premises,  and  to  this  must  be  added  a  vast 
collection  of  hundreds  of  objects  and  documents  all  bear- 
ing on  the  development  of  the  road  and  each  having  its 
own  part  in  the  development;  while  to  show  in  contrast 
the  affairs  of  the  past  with  those  of  the  present  there  was 
a  large  collection  of  time  tables,  circulars  and  posters, 
each  telling  of  the  great  speed  at  which  journeys  could 
be  made  in  their  day  though  it  took  six  days  to  go  from 
Philadelphia  to  Pittsburgh  and  six  hours  was  the  fast 
time  between  Philadelphia  and  Baltimore. 

Then  there  was  the  old  locomotive  John  Pull,  built  by 
Stephenson  in  1831  for  the  Camden  and  Amboy  R.  R. 
and  which  had  hauled  its  train  to  the  exposition  as  a  sort 
of  parade  preceding  the  show.  There  was  the  little  old 
engine  of  about  six  tons'  weight,  with  its  train  of  diminu- 
tive cars  and  with  it  tbe.  then,  great  engines  and  cars 
of  the  day.  There  were  also  many  models  of  locomotives, 
cars  and  canal  boats  thaf  had  been  used  in  the  old  through 
line  to  Pittsburgh,  when  the  journey  could  be  made  with 


314 


t  ictober,   19^4 


RAILWAY     AND     LOCOMOTI  \  I-     KNGINRKRING 


315 


"trifling"  Fatigue  in  six  days  b)  moans  of  the  combination 
of  rail  and  canal  thai  then  existed.  And,  even  antedating 
this,  then,  rapid  means  of  transportation,  there  wen- 
shown  the  old  stage  roaches  and  the  Conestoga  wagon 
that  were  the  pioneers  of  transportation  of  passengers 
and  freight  between  Philadelphia  and  the  west,  that  guar 
anteed  a  Pittsburgh  delivery  in  twenty  days. 

Then  there  were  shown,  by  model,  photographs  or 
original,  the  whole  series  of  vehicles  that  intervened  and 
which  funned  the  successive  steps  of  the  evolution  from 
the  primitive  conveyance  of  the  early  days  to  the  latest 
design  of  1893,  whose  capacities  were  to  those  thai  pre- 
ceded them  as  the  ton  is  to  the  hundred  weight  ;  and 
showing  with  a  distinctness  that  no  words  can  convey 
the  contrasting  conditions  between  the  old  and  the  new. 

Finally  there  was  a  group  of  statistical  models  serving 
to  give  graphic  illustrations  of  the  immensity  of  the  traffic 
and  materials  that  go  to  make  up  what  is  known  as  the 
Pennsylvania  Railroad.  To  those,  who  had  been  in  Egypt, 
possibl)  the  most  striking  of  these  models  was  one  show- 
ing the  pyramid  of  Cheops,  the  mighty  monument  of  the 
ancients,  that  had  so  often  been  lauded  as  the  impossible 
of  reproduction,  and  beside  it  another  on  a  base  of  the 
same  size,  hnt  towering  to  fourteen  times  its  height,  repre- 
senting the  hulk  of  the  stone  ballast  used  in  the  tracks 
of  the  road. 

There  was  another  illustrating  the  fact  that  the  travel 
on  the  Pennsylvania  was  such  that  it  amounted  to  the 
hauling  of  a  passenger  around  the  world  in  seven  and 
three-quarter  seconds,  and  of  a  ton  of  freight  over  the 
same  equatorial  circle  in  63  seconds.  Then  it  showed  by 
working  models  that  the  coal  consumption  of  the  road 
was  two  and  one-half  tons  of  coal  every  fifteen  seconds; 
that  the  locomotives  evaporated  more  than  a  million  gallons 
of  water  an  hour,  and  that  the  product  of  an  oil  well 
supplying  three  hundred  and  seventy-five  barrels  a  day, 
could  just  maintain  the  supply  for  the  consumption  of  the 
road. 

It  was  the  greatest  lesson  in  transportation  that  had 
ever  been  given  to  the  world,  and  its  impression  on  those 
who  saw  it  was  deep  and  lasting. 

At  the  Louisiana  Purchase  Exposition,  held  at  St. 
Louis,  Missouri,  in  1904,  Mr.  Ely  made  a  radical  de- 
parture from  the  character  of  the  exhibit  made  at  Chi- 
cago eleven  years  before.  Instead  of  the  historical  fea- 
tures which  had  there  been  brought  to  the  front,  he 
showed  by  model,  map  and  machine  the  great  engineering 
feats  that  had  been  accomplished  or  were  in  process  of 
accomplishment  by  the  road.  A  separate  building  was 
not  erected,  as  on  the  previous  occasion,  but  in  its  place 
a  space  of  ninety-four  and  a  half  feet  by  three  hundred 
and  thirty  feet  was  occupied  at  one  end  of  the  Palace  of 
Transportation.  The  minor  items  of  improvement,  each 
great  in  itself  and  occupying  a  minor  place  only  because 
of  its  contrast  with  the  work  of  the  New  York  Terminal, 
were  shown  by  maps.  There  were  the  alinement  changes 
between  Trenton  and  Morrisville,  at  Duncannon,  between 
Lilly  and  Portage  between  Wilmore  and  Summerhill,  and 
at  Irwin;  the  track  elevation  at  Wilmington  and  the  stone 
bridges  at  Silver  Lake.  New  Brunswick  and  Rockville ; 
three  structures  of  800  feet.  1,500  feet  and  3,850  feet 
respectivelv.  The  changes  of  alinement  effected  a  short- 
ening of  the  line  by  8.460  feet,  and  an  elimination  of 
many  degrees  of  curvature  as  well  as  an  increase  in  the 
radius  of  those  remaining. 

Then  there  wa.s  a  statistical  exhibit  of  the  condition  and 
growth  of  the  voluntary  relief  and  pension  departments, 
showing  the  millions  of  dollars  that  had"  been  collected 
and  disbursed  and  the  part  played  by  the  railroad  in  the 
support  thereof. 

The  exhibit  of  rolling  stock  was  limited  to  a  postal  car 


and  the  De  Glehn  compound  locomotive.  The  postal  car 
was,  however,  really  a  government  exhibit  intended  to 
give  the  public  an  idea  of  the  methods  employed  in 
handling,  sorting  and  distributing  the  mails. 

The  compound  locomotive  was  one  that  had  been  pur- 
chased b)  the  road  for  experimental  purposes,  and  was 
shown  as  illustrative  of  the  highesl  type  of  French  loco- 
motive- construction. 

But  the  two  exhibits  which  overshadowed  all  others, 
and  which  made  the  greatest  impression  on  visitors  were 
those  "\  the  New  York  Terminal  and  the  locomotive  test- 
ing plant.  Tin  re  was  a  model  of  the  great  station  itself, 
another  of  tin-  East  River  tunnels  and  a  full  size  section 
of  the  tunnel  with  a  car  in  place,  to  which  must  he  added 
a  large  collection  of  photographs  and  maps  illustrative  of 
the  great  work.  It  wa.s  an  incentive  to  go  and  see  the 
accomplished  fact,  these  exhibits  of  models,  and  to  de- 
scribe them  in  full  would  he  to  tell  the  whole  story  of 
the  great  undertaking. 

But  even  overshadowing  this  terminal  exhibit,  as  an 
exhibit,  was  that  of  the  locomotive  testing  plant.  Years 
before  a  small  plant  for  testing  the  workings  of  locomo 
lives  had  been  built  at  Perdue  University  at  Lafayette, 
Indiana.  The  results  obtained  were  of  such  value,  that 
the  Pennsylvania  Railroad  decided  to  build  a  large  and 
improved  plant  for  its  own  use  in  connection  with  its  test- 
ing laboratory  at  Altoona.  The  designing  of  the  plant 
was  entrusted  to  Mr.  A.xel  S.  Vbgt,  the  mechanical  en- 
gineer and  .Mr.  A.  W.  Gibbs  the  general  superintendent 
of  motive  power  who  began  work  on  the  plans  in  August, 
1903. 

The  plant  was  designed  along  much  more  liberal  lines 
than  those  limiting  the  Purdue  apparatus,  and  it  was 
given  a  sufficient  flexibility  and  capacity  to  provide  for 
the  accommodation  of  locomotives  of  widely  varying  types 
and  dimensions.  It  was  the  original  intention  to  merely 
erect  and  exhibit  the  plant  at  St.  Louis,  and  then  remove 
it  to  Altoona  where  it  should  form  a  part  of  the  regular 
laboratory  apparatus.  But  as  its  great  value  came  to  be 
more  thoroughly  realized,  it  was  decided  to  put  it  in  op- 
eration and  make  running  tests  of  as  main  locomotives 
as  possible  during  the  progress  of  the  exposition.  This 
was  done  and  elaborate  running  tests  were  made  with 
eight  locomotives,  the  results  of  which  were  published  by 
the  railroad  company. 

This  was  undoubtedly  the  largest  and,  from  the  scien- 
tific standpoint  of  locomotive  designing  and  operation, 
the  most  important  exhibit  ever  made  by  a  railroad  com- 
pany at  any  international  exposition. 

These  are  the  great  expositions  in  which  the  Pennsyl- 
vania has  had  a  part  as  an  exhibitor.  But  it  is  not  in 
the  great  world  wide  affairs  alone  in  which  it  has  taken 
an  interest.  Whatever  has  made  for  welfare  and  advance- 
ment has  received  its  sanction  and  its  help.  And  in 
even  thing  that  it  has  done  along  these  lines  Mr.  Ely  was 
in  charge  up  to  the  time  of  his  retirement.  So  there  is 
a  long  list  id'  minor  fairs  and  expositions  at  which  the 
road  was  represented,  stretching  from  the  spring  of  1907 
to  the  time  of  his  retirement.  In  this  list  there  was  but 
one  that  could  be  regarded  as  of  even  the  second  magni- 
tude, and  that  was  the  Jamestown  Exposition  held  at 
Norfolk,  Virginia,  in  the  summer  of  1907.  Here  the  ex- 
hibit consisted  solely  of  matters  pertaining  to  the  New 
Terminal  in  New  York.  There  was  a  full  size  action  of 
the  tunnel.  Models  of  the  Long  Island  and  Bergen  tun- 
nels, with  photographs  of  the  work  and  samples  of  the 
material  used.  It  was  small  and  taken,  for  the  most  part, 
from  what  had  been  shown  at  St.  Louis  two  years  before. 
These  same  exhibits  form  part  of  them,  have  been  sent 
to  a  number  of  places  where  minor  expositions  have  been 
held,   such   as   the   Western    Pennsylvania   Exposition   in 
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1905,  the  annual  convention  of  the  Engineers'  Society 
of  Pennsylvania  at  Harrisburg  in  1909;  the  Alaska-Yu- 
kon-Pacific  Exposition  at  Seattle  in  1909;  the  Boston  Ex- 
position of  1909,  where  were  also  shown  a  series  of  photo- 
graphs of  all  steel  rolling  equipment ;  the  convention  of 
the  American  Institute  of  Architects  at  Washington  in 
1909;  the  Universal  City-Planning  Exposition  at  Berlin, 
Germany,  in  1910  the  Permanent  Exhibit  of  the  New 
England  History  Teachers'  Association  at  Boston. 
It  has  also  entered  the  list  of  those  exhibitions 
that  have  been  founded  for  the  purpose  of  show- 
ing devices  that  make  for  safety,  comfort  and 
health,  and  among  these  we  find  the  Pennsylvania 
Railroad  represented  at  expositions  of  Safety  De- 
vices and  Industrial  Hygiene  at  New  York  in  1908  where 
it  showed  the  devices  used  and  installed  on  its  trains  and 
in  its  stations  for  aid  for  the  injured  under  the  super- 
vision of  its  own  relief  department ;  at  the  first  American 
International  Humane  Conference  at  Washington  in 
1910;  at  the  Milk  Show  in  Philadelphia  in  1911,  where 
it  showed  its  live  stock  cars  and  methods  of  handling  milk 
shipments,  and  at  the  Land  and  Irrigation  Exposition  in 
New  York  in  1911,  where  it  showed  the  work  it  is  doing 
in  its  fanners'  demonstration  train  and  in  forestration 
and  agricultural  development.  Finally  to  this  must  lie 
added  the  historical  exhibits  of  its  cars  and  locomotives 
and  by-gone  methods  of  transportation  that  were  shown 
at  Founders'  Week  Celebration  in  Philadelphia  in  1908 
and  at  the  Western  Pennsylvania  Exposition  at  Pitts- 
burgh in  1911. 

The  management  of  all  this  was  centered  in  Mr.  Ely's 
office  but  so  quietly  and  systematically  was  it  done,  and 
so  thoroughly  was  the  personality  of  the  individual  sub- 
merged in  the  work  of  the  road,  that  few  beyond  his 
immediate  associates  had  or  have  any  idea  of  his  connec- 
tion with  this  long  string  of  industrial  expositions.  A 
connection  that  few  had  equalled,  and  which  shows  tin 
alertness  of  the  great  organization  with  which  he  was 
connected  to  recognize  everything  that  makes  for  the  gen- 
eral advancement  of  the  community.  At  times,  as  at 
Chicago  and  St.  Louis,  the  road's  exhibit  stands  out  pre- 
eminent among  its  fellows  and  attracts  universal  attention 
and  comment.  At  others  it  is  in  the  front  rank,  and  al- 
ways of  the  best. 

Other  railroads  have  taken  part  in  the  great  industrial 
expositions,  but  there  is  none  that  is  so  self-contained 
that  it  has  been  in  a  position  to  rival  the  Pennsylvania  in 
the  wherewithal  to  prepare  a  great  exhibit.  In  which 
respect  it  stands  practically  alone. 


Valve  Gears  for  Three-Cylinder  Engines 

By  W.  G.  Landon 

One  of  the  first  designs  for  operating  the  valves  of  a 
three-cvlinder  engine  by  the  combined  use  of  two  valve 
gears,  was  patented  by  Joy  for  marine  engines.  His 
arrangement  is  shown  in  Fig.  1. 

In  this  the  two  ends  of  a  lever  are  attached  to  the  ex- 
tensions of  the  outside  valve  stems  at  A  and  B,  and  it  is 
connected  at  its  center  to  the  valve  stem  of  the  third  or 
middle  cylinder.  This  arrangement  is  based  upon  the 
principle  that  the  sequence  of  events  in  any  one  valve  of 
a  three-cylinder  engine  having  its  cranks  set  at  120°  from 
each  other,  is  midwav  between  similar  events  of  the  other 
two  valves. 

This  gear,  however,  reduces  the  travel  of  the  one  in  the 
center  to  one-half  that  of  the  other  two  valves  at  A  and  B. 
It  also  requires  an  outside  admission  for  the  center  valves 
if  those  a  A  and  B  have  inside  admission  and  vice  versa. 


Obviously  such  an  arrangement  is  not  suited  to  locomotive 
practice. 

Fig.  2  is  a  German  development  of  the  same  idea  as  it 
was  app'ied  to  some  4-6-0  locomotives.  The  two  arms  of 
the  levers  m  and  n  are  in  the  proportion  of  2  to  1,  and 
the  long  end  of  each  reverses  and  doubles  the  travel  of 
- 1  and  B.  Therefore  the  resulting  movement  imparted  to 
C  is  equal  to  the  travel  of  the  outside  valves  and  correct 
for  the  same  type  of  admission.  The  disadvantages  of 
this  arrangement  are:  The  rather  large  inertia  stresses 
due  to  the  2  to  1  ratio  of  the  outside  levers  and  the  great 
number  of  pins  required  with  the  corresponding  chance 
for  lost  motion. 

Fig.  3  shows  a  device  used  on  the  London  &  North 
Pastern  Ry.  and  in  other  places.  F  is  the  fixed  fulcrum 
of   a   long   lever,   whose   arms   are   proportioned    2   to    1. 
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The  movement  at  (c)  is  one-half  the  travel  of  A.  The 
short  lever  is  fulcrumed  on  a  connection  to  the  valve 
stem  of  the  valve  B  and,  therefore,  when  (e)  moves  one- 
half  the  travel  of  A,  it  causes  C  to  move  2xJ/-j  or  a  dis- 
tance equal  to  the  travel  of  A. 

Fig.  4  shows  the  valve  gear  of  a  German  2-8-2  loco- 
motive. As  this  engine  has  wheels  of  moderate  diameter 
and  is  used  in  passenger  service,  either  of  the  foregoing 
methods  would  result  in  rapid  wear  on  the  outside  valve 
gears  because  of  the  inertia  forces  of  the  rather  heavy 
levers,  so  that  an  independent  gear  is  fitted  to  the  center 
valve.  The  novelty  of  this  independent  application  con- 
sists of  using  an  outside  eccentric  crank  operating 
through  the  medium  of  a  rocker  shaft,  instead  of  an  in- 
side eccentric.  All  three  eccentric  cranks  are  on  the  axle 
back  of  the  main  driving  axle,  one  being  on  the  right 
band  side  and  two  on  the  left.  Although  more  expensive 
in  first  cost,  such  an  arrangement  is  probably  superior  in 
the  long  run  to  the  combination  lever  arrangements.  The 
high  boiler  makes  the  inside    gear  easily  accessible. 

Although  there  are  advantages  in  three-cylinder  en- 
vines,  it  should  be  noted  that  the  two  railways  (the  Great 
Western  and  the  Nord)  running  the  fastest  trains  in  Eu- 
rope do  not  use  this  type.  The  Great  Western  favors  the 
four-cylinder  simple,  and  the  Nord  uses  the  four-cylinder 
compound  almost  exclusively. 


Shop  Kinks 


\n   Kxpumling  Mandrel  Developed  in  the  Shops  of  the   Chesapeake  &  Ohio   Ky. 


In  the  September  issue  a  description  was  published  of 

a  universal  chuck  that  had  been  developed  in  the  shops 
at  Richmond,  Va.,  of  the  Chesapeake  &  Ohio  Ry.,  and 
which  is  now  being  manufactured  by  the  Commonwealth 
Supply  Co.  of  the  same  place.  Another  device  developed 
in  the  same  shops  and  now  manufactured  by  the  same 
company  is  here  shown.  It  is  known  as  the  Gary-Moss 
mandrel  and  can  be  used  on  lathes  or  boring  mills  and  is 
especially  adapted  for  heavy  work. 


as  being  internally  threaded  to  screw  upon  the  spindle  of 
a  lathe,  and  with  side  holes  for  the  use  of  a  spanner 
wrench  in  tightening  and  loosening.  The  same  can  be  used 
•  in  a  boring  mill  by  having  a  base,  to  l>c  bolted  to  the 
table  and  an  upwardly  projecting  teat  threaded  to  fit  the 
base  of  the  mandrel.  A  collar  B  set  well  above  the  boss 
at  the  bottom  of  the  boss  at  the  bottom  of  the  base 
has  a  rack  C  dovetailed  into  it  and  held  in  place 
by    ]4-in.   by   J^-in.  fibster  head  machine  screws.     This 
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Its  principle  of  operation  is  the  same  as  that  of  a 
bicycle  coasting  brake.  That  is  there  are  rollers  against 
which  the  work  rests  and  which  are  forced  by  it  against 
cams.  that,  in  turn,  force  the  rollers  out  against  the  work, 
so  that  the  greater  the  pull  of  the  cutting  tool  the  more 
firmly  is  the  work  held. 

Referring  to  the  engravings  of  the  assembly  and  de- 
tails a  rather  close  attention  will  be  required  in  order  to 
get  a  clear  idea  of  the  way  in  which  the  details  for  the 
application  of  the  fundamental  principle  have  been 
worked  out. 

First  there  is  the  base  A,  the  bottom  of  which  is  shown 


rack  is  made  of  tool  steel  and  tempered.  It  has  a  cir- 
cumferential length  of  6J4  in.  and  is  cut  with  ratchet 
teeth  1/16  in.  deep  and  with  a  pitch  of  5/32  in.  As  the 
diameter  of  this  collar  is  6  in.  the  rack  extends  through 
an  angle  of  a  trifle  more  than  120  degrees. 

The  upper  part  of  the  base  is  cylindrical  5  11/16  in. 
high,  and  2l/x  in.  in  diameter  and  is  cut  with  three  ^-in. 
by  3/16-in.  keyways  set  at  equal  distances  about  the  cir- 
cumference. At  the  top  is  a  boss  11/16  in.  high  and 
19  64  in.  in  diameter. 

Setting  down  over  the  upper  cylindrical  portion  of  the 
base  and  keyed  to  it  is  the  chucking  hub  C.     This  hub 
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is  made  of  tool  steel  and  is  tempered.  It  has  three 
corns  (  1 )  on  its  periphery  which  are  essentially  of  the 
same  shape  as  those  used  in  the  coasting  brake  already- 
referred  to.  It  will  be  seen,  upon  looking  at  the  plan, 
that,  when  given  the  usual  counter-clockwise  movement 
of  the  spindle  of  a  lathe  or  boring  mill,  any  roller  resting 
upon  the  surfaces  of  these  cams  and  encountering  a  re- 
sistance would  tend  to  roll  towards  the  point  of  greatest 
diameter  and  thus  crowd  out  upon  any  restricting  sur- 
face. 

This  huh  is  keyed  in  place  by  three  spline  keys  each 
of  which  is  held  in  place  in  a  keyway  of  the  chuck  base 
by  a  J4-in.  machine  screw  with  a  countersunk  head. 

Over  this  there  is  set  the  roller  hood  D  which  carries 
in  and  with  it  the  bottom  plate  E  for  holding  the  lower 
roller  carriers,  the  roller  carriers  themselves  and  with 
the  latter  the  three  tightening  rollers. 

This  hood  is  set  loosely  down  over  the  chucking  hub 


so  that,  as  the  pitch  of  the  ratchet  is  5/32  in.,  when  one  is 
in  engagement  with  the  tooth  the  other  rests  half  way  be- 
tween two  consecutive  bearing  points  of  the  same. 

These  retaining  pawls  are  set  in  the  recess  4  of  the 
hood  and  pivotted  at  5.  There  is  a  hole  in  the  flange  of 
the  hood  by  which  they  can  lie  reached  from  the  outside. 
In  the  hole  6  there  is  a  releasing  trigger  that,  when  given  a 
quarter  turn,  presses  upon  the  tails  of  the  pawls  lifting 
the  points  from  their  engagement  with  the  ratchet,  and 
permitting  the  hood  with  the  rollers  to  be  turned  hack 
coUnter-clockwise  and  thus  release  the  work. 

The  rollers  are  Syi  in.  long  and  \s  in.  in  diameter,  and 
are  carried  on  trunnions  at  each  end  which  are  l/\  in.  in 
diameter  and  '  i  in.  long.  Of  course  these  trunnions  serve 
merely  to  hold  the  rollers  in  alincment  when  they  are  not 
in  use,  and  have  no  load  to  sustain.  The  whole  load  is 
carried  by  the  rollers  pressing"  directly  upon  their  sup- 
ports,  the  three  cams  of  the  chucking  hub. 
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and  rests  upon  the  upper  collar  of  which  the  B  forms 
a  part. 

The  lower  plate  E  for  holding  the  roller  carriers  is 
set  up  from  the  bottom  ami  is  held  in  place  by  three 
■4   in.  countersunk  machine   screws. 

At  the  tup.  tin;  roller  carriers  are  fastened  to  the  cover 
ut  the  hood  in  the  same  way  that  they  are  fastened  to 
the  ring  at  the  bottom. 

The  hood  itself  is  a  steel  casting  and  a  mere  shell 
3/32  in.  thick  with  a  cup  shaped  flange  or  boss  at  the 
bottom,  and  openings  at  the  side  for  the  rollers.  This 
boss  is  bored  nut  with  a  recess  at  4  both  for  the  purpose 
of  lightening  it  and  for  receiving  the  locking  dogs  or 
retaining  pawls  that  serve  to  hold  the  rollers  out  against 
the  work  and  prevent  slipping  when  they  are  once  in 
place. 

The  roller  carriers  are  held  in  place  by  shoulder  screws 
having  a  round  flat  head  and  are  loosely  riveted  in  place. 

This  whole  combination  of  the  roller  hood  with  its 
attachments  would  be  free  to  rotate  about  the  base  and 
the  chucking  hub,  were  it  not  held  by  a  light  coil  spring 
E  made  of  's  in-  wire.  The  long  stem  of  this  spring  is 
set  down  in  the  hole  2  of  the  base  where  it  is  anchored, 
while  the  bend.  at  the  other  end  is  caught  about  a  pin 
in  the  hole  3,  of  the  roller  hood,  a  hole  being  cut  in  the 
side  of  the  boss  to  give  access  to  it.  This  spring  is  put 
into  place  under  tension  and  tends  to  rotate  the  In  mil 
counter  clockwise  and  thus  carry  the  rollers  down  the 
incline  of  the  cams  and  so  loosen  their  grip  on  the  work. 

It  is  prevented  from  doing  this,  however,  when  the 
mandrel  is  at  work  by  the  retaining  pawls  which  engage 
in  the  teeth  of  the  rack.  There  are  two  of  these  pawls 
pivoted  on  the  same  center,  and  they  vary  by  5/64  in.  in 
the   distance    from   that   center   to   their   engaging    points 


Likewise  the  only  stress  nut  upon  the  roller  hood  falls 
upon  the  lower  portion  through  the  5/16  in.  pins  on 
which  the  retaining  pawls  are  pivoted. 

At  the  upper  end  the  roller  hood  is  held  down  in  place 
by  a  ;ss  in.  tap  bolt  screwed  into  the  top  of  the  chuck  base 
and  with  its  nut  hearing  on  it,  and  leaving  the  hood  free 
to  turn  beneath  it,  and  preventing  it  from  lifting. 

The  manipulation  of  work  on  and  off  from  this  man- 
drel is  very  simple. 

The  retaining  pawls  are  first  drawn  back  and  the  hood 
turned  back  s. >  as  to  run  the  rollers  down  the  incline  of 
the  cams.  The  pawls  are  then  released  and  allowed  to 
come  into  engagement  with  the  ratchet.  The  work  is  then 
dropped  down  over  the  hood  and  rollers  and  the  whole 
turned  by  hand  until  the  rollers  grip  and  it  can  be  moved 
no  further.  The  pawls  are  thus  drawn  over  the  ratchet 
and.  by  engaging  in  it  prevent  a  return  movement  o' 
the  hood  and  a  corresponding"  release  of  the  loiicis. 

When  the  cut  is  started  if  this  preliminary  tightening 
is  not  sufficient  to  hold  the  work,  the  cams  are  forced 
back  beneath  the  rollers  which  are  thus  crowded  out 
more  forcibly  against  the  work,  and  as,  in  this  forward 
movement  over  the  cams,  they  are  followed  by  the  re- 
taining pawls,  they  are  held  there  and  this,  with  any  suc- 
ceeding tightening  that  may  occur,  is  held  against  slip- 
ping. 

When  the  work  is  done  a  quarter  turn  of  the  trigger 
draws  the  pawls  away  from  the  ratchet  and  the  work  with 
the  hood  can  he  turned  back  and  the  former  released.  It 
is  then  free  to  he  lifted  off  and  a  new  piece  put  in  place. 
The  time  required  for  this  is  measured  in  seconds.  There 
is  no  slipping  after  the  wink  has  once  been  gripped  and 
no  binding  when  it  is-desired  to  remove  it  from  the  man- 
drel. 
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It  will  be  seen  thai  the  extreme  variations  in  diametei 
that  can  be  held  by  the  mandrel  is  dependent  upon  the 
throw  of  the  cams,  and  that  the  extreme  movement  of 
the  rollers  over  these  is  limited  t<>  a  diameter  of  1  in.  as 
they  cannot  be  moved  to  the  edge  or  heel  of  the  cam  the 
actual  diametrical  limitations  of  the  work  is  about  Y\  in. 

When  work  of  a  larger  diameter  is  to  be  held,  a  filling 
riiiy  like  that  shown  For  large  brasses  is  used.      This  has 


The  Landis  Reverse  Taper  Die  Head 

The  Landis  Machine  Company  have  plated  upon  tin- 
market  a  die  head  for  cutting  tapered  threads  on  crown 
holts  from  the  big  end  to  the  small  end.  This  head  is 
known  as  the  Landis  Reverse  Taper  Die  Mead. 

When  cutting  tapered  threads  on  crown  bolts,  the  usual 
practice  is,  of  course,  to  thread  from  the  small  end  to  thi 


FILLING   RING    FOR  LARCE    BRASSES 


an  inside  diameter  of  5  in.  and  an  outside  to  suit 
that  of  the  brass  to  be  held.  It  is  formed  of  a 
series  of  rings  i$  in.  thick  and  %  m-  apart  made 
integral  with  a  central  shell  3/16  in.  thick.  The 
rings  are  divided  into  six  segments  by  slots  l/\  in. 
wide  extending  from  the  circumference  down  to 
the  shell,  and  the  latter  is  itself  split  in  one  place 
beneath  one  of  these  slots,  so  that  it  becomes  a 
split  ring  capable  of  considerable  enlargement 
under  the  pressure  of  the  rollers. 

The  work  is  slipped  down  over  this  ring  as  the 
latter  rests  on  the  mandrel.  It  is  then  fastened  as  before, 
the  rollers  forcing  the  circumference  of  the  split  ring  out 
against  the  work. 

In  order  to  raise  the  work  slightly  above  the  surface 
of  the  boss  at  the  lower  end  of  the  hood  an  elevating 
ring  as  shown  at  F  may  be  used.  This  is  a  plain  flat 
ring  of  a  thickness  suited  to  the  work  to  be  done  and 
fitted  with  three  round  ended  pins  upon  which  the  work 
rests  on  a  three-point  support.  This  ring  slips  down 
over  the  rollers  without  touching  them,  and  rests  on  the 
collar  or  boss  forming  the  bottom  of  the  hood. 

Because  of  its  convenience  and  the  economy  effected  in 
the  production  of  work,  the  mandrel  has  been  patented 
and  is  now  being  manufactured. 


Centennial  of  the  Baltimore  &  Ohio 

Pursuant  to  a  recent  act  of  the  Legislature  of  Mary- 
land, Governor  Albert  C.  Ritchie  has  appointed  a  com- 
mission looking  toward  the  celebration  of  the  hundredth 
anniversary  of  the  granting  of  the  charter  of  the  Balti- 
more &  Ohio  R.  R.  Co.,  consisting  of  George  Weems  Wil- 
liams, John  W.  Garrett,  Jacob  Epstein,  Alexander  Brown, 
Van  Lear  Black,  Holmes  D.  Baker.  Oliver  H.  Bruce.  Ir. 


Gary-Moss     Mandrel     as     Applied     to     Boring     Mill     Showing     Mandrel     in 
Position;   Also   Large   Size   Bushing   with    Filling   Ring   Applied. 


large  end.  This  usually  causes  the  nicking  of  the  body  of 
the  bolt,  which  makes  the  holt  unfit  for  service,  or  at  least 
creates  a  tendency  for  the  bolt  to  break  at  the  place  where 
it  is  nicked  during  the  threading  operation.  The  Landis 
reverse  taper  die  head  was  designed  to  overcome  this  con- 
dition, and  inasmuch  as  it  cuts  the  tapered  thread  from  the 
big  end  to  the  small  end,  there  is  absolutely  no  danger  at 
all  of  nicking  the  body  of  the  bolt. 

Another  important  feature  is  that  the  square  on  the  end 
of  the  crown  bolt  does  not  have  to  be  true  with  the  body, 
as  with  the  reverse  taper  die  head  the  bolt  is  gripped  on 
the  body  and  not  on  the  square  for  the  threading  opera- 
tion. 

This  die  head  is  furnished  in  the  ll/2  in.  size  only.  It 
is  11%  in.  in  diameter  and  is  7-5/10  in.  in  length.  The 
maximum  diameter  of  bolt  which  can  be  threaded  is  \~b 
in.,  while  the  maximum  taper  of  thread  is  2  in.  per  foot. 

This  head  can  be  applied  to  any  Landis  threading  ma- 
chine having  a  capacity  of  \y2  in.  or  more.  The  machine 
must  be  equipped  with  leadscrew  attachment  to  insure  a 
thread  of  perfect  form  and  correct  lead.  A  special  car- 
riage front  or  trip  rod  brackets  will  be  required  to  accom- 
modate the  two  trip  rods  which  are  supplied  with  the  head. 

The  die  head  is  operated  by  two  trip  rods  attached  to 
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the  carriage  front  of  the  machine.  The  trip  rods  are  fitted 
with  adjustable  nuts  which  engage  the  lugs  of  the  yoke 
ring.  The  lugs  are  located  diametrically  opposite  each 
other.  The  adjustable  nuts  are  placed  in  contact  with  the 
lugs  on  the  yoke  ring  when  the  work  is  about  to  enter  the 
die  head. 

As  the  work  advances,  the  yoke  ring  is  pushed  back 
taking  with  it  the  operating  ring  to  which  the  cam  shoes 
are  attached.     The  cams  are  designed  so  that,  as  the  cam 


The   Landis  Reverse  Taper   Die   Head 

shoes  slide  over  the  cams,  the  die  head  is  closed  gradually 
to  correspond  to  the  taper  of  the  thread.  A  set  of  cams 
is  required  for  each  taper  of  thread  being  cut. 

The  travel  of  the  cam  shoes  must  equal  the  length  of 
the  thread.  The  die  head  opens  when  the  crest  of  the  cam 
shoe  passes  the  crest  of  the  cam.  Stop  screws  are  pro- 
vided to  limit  the  opening  of  the  head.  The  die  head  is 
automatically  brought  to  the  threading  position  as  the 
carriage  is  withdrawn. 


Snap  Shots  By  the  Wanderer 

ll  is  in >t  uncommon  when  there  is  a  convention  or  gath- 
ering of  any  class  of  railroad  men.  especially  if  the  gath- 
ering happens  to  be  a  departmental  one,  for  the  official 
in  control  of  that  department  to  read  the  men  a  lecture 
setting  forth  his  ideas  as  to  the  ideal  to  be  followed  and 
the  desired  qualifications  of  the  employes  before  him. 

The  superintendents  are  quite  given  to  telling  the  sta- 
tion agents  as  to  how  they  should  conduct  themselves  to 
the  public  and  many  is  the  preachment  that  has  been  sent 
out  on  that  subject. 

It  is  under  the  inspiration  of  these  addresses  that  I 
am  led  to  write  to  a  class  who  are  more  accustomed  to 
write  than  to  be  written  to,  and  more  accustomed  to  talk 
than  to  listen,  and  tell  them  what  sort  of  men  I  think  they 
ought  to  be.  Not  that  it  necessarily  follows  that  it  is  the 
sort  of  men  that  they  really  ought  to  be.  My  real 
audience  to  whom  I  am  addressing  myself,  then,  is  com- 
posed of  the  publicity  men,  though  of  course  all  readers 
of  Railway  &  Locomotive  Engineering  are  welcome 
to  read  and  profit,  if  there  is  any  profit  to  be  had. 

Of  course  in  this,  as  in  every  other  walk  of  life,  you 
should  be  what  is  known  as  a  courteous  gentleman,  and 
be  able  to  meet  all  sorts  and  conditions  of  men  on  a  foot- 
ing that  places  them  at  their  ease  But  it  is  in  your  at- 
tainments and  qualifications  that  I  am  particularly  inter- 


ested,  because  I  am  thrown  more  or  less  in  contact  with 
your  products  from  day  to  day. 

Of  all  of  your  attainments  I  should  place  the  ability 
to  write  good,  clear,  smooth  and  forceful  English  in  the 
front  rank.  There  is  much  composition  in  these  days 
that  is  so  slipshod  that  it  is  close  of  kin  to  vulgarity  and 
ignorance,  in  which  the  daily  press  is  showing  a  notable 
lead,  that  the  publicity  man  has  special  need  to  be  care- 
ful lest  he  fall  into  habits  which  it  would  be  well  to  avoid. 
Carefully  constructed  phrasing  with  carefully  chosen 
words  should  be  your  first  care.     Not  florid  but  elegant. 

To  use  such  language  implies  the  necessity  for  educa- 
tion and  culture,  both  of  which  you  should  have. 

But  to  use  it  properly  and  easily  necessitates  that  you 
should  be  familiar  with  your  subject.  Your  training 
should  have  been  such  as  to  make  you  familiar  with  the 
details  of  the  product  which  you  are  called  upon  to  ex- 
ploit. Remember  that  you  are  something  different  from 
an  advertising  agent  or  advertisement  writer.  These 
make  assertions  and  claims,  calling  attention  to  their 
wares,  which  the  careful  buyer  requires  to  be  explained 
and  substantiated.  It  is  your  duty  to  explain  the  merits 
and  details  of  the  product  which  you  can  hardly  do  un- 
less you  are  familiar  with  it. 

The  engineer  who  buys  a  lathe  or  any  other  machine 
tool  wants  to  know  not  only  what  it  will  do  but  how  it 
does  it.  For  he  will  be  called  upon  not  only  to  justify 
his  choice  in  the  purchasing  of  your  tool,  but  to  work  it 
efficiently  and  economically,  and  make  repairs  when  it 
becomes  worn.  And  his  initial  information  on  the  sub- 
ject must  come  from  you. 

If  it  has  any  peculiarity  of  design  or  construction,  you 
should  be  able  to  tell  him,  of  your  own  knowledge,  as  to 
what  they  are  and  the  especial  advantages  which  they  pos- 
sess. And  you  should  be  able  to  tell  him  not  only  by  word 
of  mouth,  but  to  write  it  out  for  him  so  that  he  may  read 
it  a  thousand  miles  away  and  get  a  clear  idea  of  what  you 
have  written  about,  by  simple  reference  to  your  text  and 
illustrating  and  without  seeing  the  actual  object. 

To  the  extent  of  being  able  to  do  this,  you  should  be 
a  trained  engineer  as  well  as  a  trained  writer.  You  will 
i hen  understand  what  it  is  that  the  engineer  wants  to 
know,  and  be  able  to  tell  him. 

There  is  no  fixed  rule  to  be  followed  in  your  descrip- 
tions for  each  must  be  a  law  unto  itself. 

And  you  must  be  guided  by  the  general  character  and 
attainments  of  those  whom  you  address.  Usually  it  is 
safe  to  assume  that  your  readers  know  little  or  nothing 
about  the  particular  thing  you  are  writing  about,  but 
that  they  are  quite  familiar  with  the  generalities  of  the 
class  to  which  it  belongs.  If  you  are  describing  a  loco- 
motive, for  example,  you  need  not  explain  the  peculiar 
or  general  features  of  say  a  Pacific  engine,  but  don't 
content  yourself  with  a  mere  list  of  the  dimensions  and 
special  appliances.  Not  but  that  these  are  interesting  and 
of  value,  but  there  is  no  new  design  of  anything,  be  it 
locomotive,  car,  lathe,  planer  or  screw  machine,  but  has 
some  peculiarity  that  is  worthy  of  a  description  in  de- 
tail. And  such  a  description  will  not  only  increase  the 
value  of  your  screed  but  will  serve  to  attract  the  attention 
of  the  reader  and  possible  purchaser  to  the  article  that 
you  are  exploiting. 

Then  as  a  final  requirement,  you  must  be  interested  in 
your  work  and  your  product.  It  is  your  province  to  be 
interesting  to  those  whom  you  wish  to  interest.  There 
are  two  things  of  which  you  may  be  very  sure :  the  in- 
terested man  is  almost  always  interesting  and  the  unin- 
terested man  is  usually  a  bore. 

Of  course  all  this  .is  written  with  the  understanding 
that  you  will  be  careful  and  painstaking  in   your  work, 
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ami  remember  that  any  piece  of  writing  ran  be  improved 
by  reasoning.    "Things  seen  by  candlelight  do  not  always 

look  the  same  by  day."  \  good  surface  plate  requires 
almost  as  many  years  of  seasoning  as  it  does  hours  of 
work  to  finish  it.  So  write  your  descriptions,  and  let 
them  stand  for  a  few  days  before  sending  them  to  the 
printer  ;  and,  if  possible,  turn  them  over  to  someone,  who 
is  not  an  expert  en  your  product,  to  read.  If  the  lay 
mind  can  understand  your  technical  work  you  may  con- 
sider ii  safe  for  distribution.  If  it  cannot  then,  you  had 
best  alter  until  it  can.  The  great  danger  in  technical 
writing,  or  in  any  writing  for  that  matter,  is  that  the 
writer  being  thoroughly  familiar  with  and  saturated  in 
his  subject,  so  to  speak,  is  apt  to  express  himself  in  a 
way  that,  while  perfectly  clear  and  lucid  to  himself  know- 
ing what  he  means,  may  convey  a  wrong  or  indistinct 
impression  to  a  reader  who  is  either  unfamiliar  with  the 
matter  discussed  or  approaches  it  from  a  different  point 
of  view. 

I  am  led  to  write  this  because  many  of  you,  to  be 
frank,  do  not  seem  to  realize  what  we  laymen  would  like 
to  know,  and  fail  to  satisfy  our  curiosity.  You  will  pub- 
lish an  illustration  for  example  and  say:  "The  construc- 
tion is  clearly  shown  by  the  illustration,  "forgetting  that 
most  of  us  are  intellectually  lazy.  We  glance  at  the  illus- 
tration and  if  that  glance  does  not  enable  us  to  absorb 
the  whole  thing  we  let  it  go.  It  is  very  true  that  the 
construction  may  be  clearly  shown,  but  it  may  also  re- 
quire careful  study  in  order  to  decipher  its  intricacies. 
I  fere  is  where  your  descriptive  writing  is  put  to  the  test. 
It  is  for  you  to  analyze  the  construction,  tear  it  to  pieces 
and  so  handle  it  that  he  who  runs  may  read  and  under- 
stand. Many  a  fine  illustration  has  gone  to  waste  be- 
cause of  the  insufficiency  of  the  explanatory  text. 

And  now,  at  the  risk  of  being  told  to  practice  what  I 
preach,  I  am  going  to  advise  you  to  avoid  prolixity.  And 
summing  up  the  specifications  that  you  should  fill,  I  would 
say  that  the  whole  may  be  covered  by  the  two  generaliza- 
tions that,  from  the  standpoint  of  an  outside  observer 
who  is  not  and  never  has  been  a  publicity  agent  or  man- 
ager, you  should  be  a  master  of  the  English  language 
and  a  master  of  the  subject  about  which  you  are  writing, 
and  the  combination  of  these  two  will  make  you  a  mas- 
ter of  the  art  of  technical  exposition. 


Westinghouse  Receives  $1,000,000  Order  for 
Staten  Island  Electrification 

The  Westinghouse  Electric  &  Mfg.  Co.  announces  the 
receipt  of  orders  totalling  approximately  one  million  dol- 
lars for  apparatus  to  be  used  in  connection  with  the  ten- 
million-dollar  improvements  which  the  Baltimore  &  Ohio 
Railroad  is  carrying  out  on  Staten  Island  in  electrifying 
the  Tottenville  and  South  Beach  branches  of  its  subsidiary, 
the  Staten  Island  Rapid  Transit  Co. 

The  Westinghouse  contracts  cover  five  automatic  sub- 
stations with  supervisory  control  for  the  Staten  Island 
Rapid  Transit  Co.,  and  high-voltage  equipment  for  the 
Staten  Island  Edison  Corporation,  which  will  supply  the 
power  for  operating  the  railway. 

The  automatic,  supervisory-controlled  substations,  which 
will  receive  high-voltage  current  from  the  power  house 
and  transform  it  into  low-voltage  current  for  the  railway, 
represent  one  of  the  most  modern  developments  of  elec- 
trical engineering,  and  are  probably  the  most  nearly 
human  of  mechanism  ever  devised. 

Four  of  these  stations  will  have  no  attendants  whatever, 
and  the  fifth  will  be  the  central  control  station  for  the 
whole  system.  All  of  the  processes  of  a  normal  character, 
such  as  increasing  or  decreasing  the  power  supply  in  re- 


sponse to  iIk  demands  of  the  railway,  will  be  carried  out 
automaticall)  by  the  stations.  Machinery  will  start  up  and 
shul  down,  switches  will  open  and  close,  and  other  opera- 
tions, sometimes  of  the  greatest  complexity,  will  take  place 
without  human  intervention.  Inasmuch  as  this  machinery 
can  act  Several  limes  more  rapidly  than  can  the  most 
-  cperienced  operator,  and  cannot  make  errors  in  connec- 
tions or  sequences,  it  provides  maximum  reliability  of 
operation.  Should  anything  go  wrong,  everything  is  in- 
stantly shut  down. 

In  addition,  each  station  will  be  under  the  direct  and 
complete  control  of  the  power  load  dispatcher  located  at 
the  central  control  station.  This  is  the  purpose  of  the 
supervisory  control  system.  By  means  of  this  system  the 
dispatcher  can  ask  any  station  for  information  in  regard 
to  any  detail  of  operating  conditions,  such  as  the  load  on 
a  machine,  the  position  of  a  certain  switch,  or  the  tem- 
perature of  any  one  of  the  bearings.  The  information 
desired  is  promptly  given  him  automatically  by  the  station 
questioned,  and  he  can  then,  by  pressing  the  proper  but- 
ton, make  any  change  at  the  station  that  circumstances 
may  require. 


Unit  Costs  of  Operation  Reduced  This  Year 

The  reduced  costs  of  railroad  operation  this  year  as 
compared  with  last  year  are  seen  in  a  report  just  issued 
by  the  Bureau  of  Statistics  of  the  Interstate  Commerce 
Commission.  The  figures  are  compiled  from  161  reports 
from  176  steam  railroads,  and  they  deal  with  freight  and 
passenger  train  service  unit  costs. 

The  costs  per  freight  train-mile  in  June  of  this  year 
compared  with  June  a  year  ago  were  as  follows : 

1924  1923 

Locomotive  repairs    : $0,416  $0,519 

Train  enginemen 239  .256 

Fuel  for  train  locomotives 403  .466 

Enginehouse  expenses 092  .094 

Trainmen 285  .292 

Other  locomotive  and  train  supplies 110  .106 

Total  selected  accounts $1,545     $1,733 

The  costs  per  passenger  train-mile  in  June  of  this  year 
compared  with  June  of  last  year  were  as  follows : 

1924  1923 

Locomotive  repairs $0,243  $0,287 

Train  enginemen    130  .128 

Fuel  for  train  locomotives 181  .208 

Enginehouse  expenses 059  .061 

Trainmen 147  .141 

Other  locomotive  and  train  supplies 089  .091 

Total  selected  accounts $0,849    $0,916 


International  Railway  Congress  at  London 

The  next  congress  of  the  International  Railway  Con- 
gress Association  will  be  held  in  London  from  June  22  to 
July  6,  1925.  Besides  the  regular  business,  the  congress 
will  make  a  number  of  excursions  to  places  of  railway  in- 
terest in  Great  Britain — among  them  the  Swindon  works 
of  the  Great  Western  Railway,  Darlington  (where  the 
centennial  of  British  railways  will  be  celebrated),  Wind- 
sor, Canterbury,  Edinburgh,  Glasgow  and  the  great 
Clyde  industrial  district.  The  chairman  of  the  arrange- 
ments committee  is  Sir  Evelyn  Cecil,  G.  B.  E.,  director  of 
the  Southern  Railwav.  2,  Cadogan  Square,  London, 
S.  W.  1. 
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Notes  on  Domestic  Railroads 

Locomotives 

The  Chesapeake  &  Ohio  Railway  is  reported  to  be  inquiring 
for  25  locomotives. 

The  Illinois  Central  Railroad  has  ordered  25  heavy  Mountain 
type  locomotives  from  the  Lima  Locomotive  Works. 

The  San  Antonio  &  Arkansas  Pass  Railway  has  ordered  5 
American  type  locomotives  from  the  Baldwin  Locomotive  Works. 

The  Missouri  Pacifice  Railroad  has  placed  orders  for  35  loco- 
motives with  the  American  Locomotive  Company.  The  order 
includes  10  Pacific  type  and  25  Mikados  and  15  eight- wheel 
switchers  with  the  Baldwin  Locomotive  Works. 

The  Jefferson  Southwestern  Railroad  has  ordered  one  Con- 
solidation type  locomotive  from  the  American  Locomotive  Com- 
pany. 

The  Detroit  Terminal  Company  is  inquiring  for  2  switch  engines. 

The  Jodhpur  State  Railway  of  India  has  placed  an  order  with 
the  Baldwin  Locomotive   Works   for  5   Mikado  type   locomotives. 

The  Chesapeake  &  Ohio  Railway  has  awarded  a  contract  to  the 
American  Locomotive  Company  covering  repairs  to  25  Mallet 
locomotives.     The  works  will  be  done  at  the  Dunkirk  plant. 

The  Angelina  County  Lumber  Company  has  ordered  one  Mikado 
type  locomotive  from  the  Baldwin  Locomotive  Works. 

The  Sorocabana  Railway  of  Brazil  has  placed  orders  with  the 
American  Locomotive  Company  for  9  Mikado  type  locomotives. 

'I  he  Gray  Lumber  Company,  Waverly,  Va.,  is  inquiring  for  a 
40-ton  Mogul  type  locomotive,  narrow  gauge. 

The  Southern  Railway  is  inquiring  for  25  Mikado  type  loco- 
motives, 15  Pacifice  type  and  10,  8- wheel  switching  type  loco- 
motives. 

The  Detroit  Toledo  &  Ironton  Railroad  has  ordered  6,  8-wheel 
■-witching  locomotives  from  the  Lima  Locomotive  Works. 

The  New  York  Central  Railroad  is  inquiring  for  10  Pacific  type 
locomotives. 

The  Owen  Oregon  Lumber  Company  has  ordered  one  Mikado 
type  locomotive  from  the  Baldwin  Locomotive  Works. 

The  Southern  Railway  has  placed  an  order  with  the  American 
Locomotive  Company  calling  for  the  delivery  of  50  engines.  The 
value  of  this  order  is  estimated  at  between  $2,500,000  and  $3,000,000, 


Freight  Cars 

The  Reading  Company  has  placed  an  order  for  1,000  hopper  cars 
with  the  Bethlehem  Steel  Company. 

The  Gulf  Coast  Lines  are  inquiring  for  1,250  freight  cars  as  fol- 
lows: 500,  40-ton  box  cars;  500,  40-ton  automobile  cars  and  250, 
40-ton  gondola  cars. 

The  Gulf  Coast  Lines  lias  ordered  500  box  cars  from  the  Amer- 
ican Car  &  Foundry  Company,  500  automobile  box  cars  from  the 
Pullman  Company  and  250  gondola  cars  from  the  Mount  Vernon 
Car  Company. 

The  National  Railways  of  Mexico  has  placed  an  order  for  200 
standard  gauge  tank  cars  and  50  narrow  gauge  tank  cars  with  the 
General   American   Tank   Car   Company. 

The  Southern  Railway  has  ordered  2,000  box  cars  and  250  flat 
ears  from  the  American  Car  &  Foundry  Company  ;  1,000  box  cars 
from  the  Mount  Vernon  Car  Company  and  400  stock  cars  from  the 
Tennessee  Coal  &  Iron  Railroad  Company. 

R.  C.  Wayne.  Supply  Company  is  inquiring  for  4  flat  cars.  20  ft. 
long  for  the  U.  S.  government. 

The  Ulen  Contracting  Company,  New  York  City  has  ordered 
5  special  tank  cars  of  5,000  gal.  capacity  from  the  Magor  Car 
Corporation. 

The  Missouri  Pacific  Railroad  is  inquiring  for  50  caboose  cars. 

The  Manila  Railroad  has  ordered  30-ton  flat  cars  from  the  Kop- 
pel  Car  &  Equipment  Co..  Koppel,  Pa. 

The  General  Petroleum  Corp.,  Los  Angeles,  Calif.,  has  placed 
an  order  with  the  Pennsylvania  Car  Company  for  10  tank  cars, 
10.000  gal.  capacity. 

The  Chicago  Indianapolis  &  Louisville  Railroad  has  placed  an 
order   with  the  Pullman  Company  for  250  underframes. 

The  St.  Louis  San  Francisco  Railway  is  inquiring  for  400  under- 
frames. 

The  Great  Northern  Railway  is  inquiring  for  250  ore  cars  of  75 
tons'  rapacity,  and  for  600.  40  tons  and  100,  50  tons  automobile 
cars. 

The  Chicago  Indianapolis  &  Louisville  Railroad  is  inquiring 
500   box   cars. 

The  Southern  Railway  is  inquiring  for  2,500  box  cars  of  40 
tons'  rapacity,  250  stock  cars  of  40  tons'  capacity,  and  250  flat 
cars  of  50  tons'  capacity. 

The  New  York  Central  Railroad  is  inquiring  for  200  stock  cars 
ami  20*1  flat  cars  of  40  tons'  capacity. 

The  Texas  &  Pacific  Railway  has  placed  orders  for  2,000 
freight  cars  as  follows :  1,000,  40-ton  double  sheathed  automobile- 
box  cars  with  the  American  Car  &  Foundry  Company,  1.000,  40-ton 
single-sheathed  automobile  box  cars  with  the  Pullman  Company. 


The  LJnion  Refrigerator  Transit  Company  has  ordered  200 
underframes  from  the  American  Car  &  Foundry  Company. 

The  Central  Vermont  Railway  has  given  an  order  for  the  repair 
of  300  box  cars  to  the  American  Car  &  Foundry  Company. 

The  Missouri  Pacific  Railroad  has  ordered  75  caboose  cars  from 
the  American  Car  &  Foundry  Company. 

The  National  Railways  of  Mexico  has  ordered  200  standard 
tank  cars  of  10,000  gal.  capacity  and  50  narrow  tank  cars  from  the 
General  American  Tank  Car  Corporation. 

The  Pennsylvania  Railroad  has  ordered  10,000  all  steel  box  cars 
as  follows ;  2,500  Pressed  Steel  Car  Company,  2,500  to  the  Amer- 
ican Car  &  Foundry  Company,  2,500  to  the  Standard  Steel  Car 
Company,   2,500  to   the    Bethlehem    Shipbuilding   Company. 

The  Reading  Company  is  inquiring  for  1,000  box  cars  and  1,000 
gondola  cars. 

The  Baltimore  &  Ohio  Railroad  is  reported  to  be  inquiring  for 
8,000  freight  cars. 

The  Hudson  Coal  Company,  Scranton,  Pa.,  has  ordered  30  ore 
cars  from  the  American  Car  &  Foundry  Company. 

H.  J.  Heinz  Company.  Pittsburgh  Pa.,  is  inquiring  for  ten 
flat  cars. 

The  Union  Carbide  Company  has  ordered  6  special  tank  cars  of 
40  tons'  capacity  from  the  General  American  Tank  Car  Corpora- 
tion. 

The  Chicago  Burlington  &  Quincy  Railroad  is  reported  to  be 
inquiring  for  3,000  freight  cars. 

The  United  States  Rubber  Company  has  placed  an  order  for  ten 
tank  cars  with  the  American  Car  &   Foundry  Company. 

The  Atlantic  Coast  Line  is  reported  to  be  inquiring  for  3,000 
freight  cars. 

The  Pere  Marquette  Railway  has  ordered  12  caboose  under- 
frames from  the  Pressed  Steel  Car  Company. 

The  Reading  Company  has  ordered  500  box  cars  of  50  tons' 
capacity  from  the  American  Car  &  Foundry  Company,  500  box 
cars  of  50  tons'  capacity  from  the  Standard  Steel  Car  Company, 
500  gondola  cars  of  70  tons'  capacity  from  the  Pressed  Steel  Car 
Company  and  500  gondola  cars  of  70  tons'  capacity  from  the  Beth- 
lehem Steel  Corporation. 


Passenger  Cars 


The  Erie  Railroad  has  ordered,  8  combination  passenger  and 
baggage  gasoline  motor  cars  from  the  J.  G.  Brill   Company. 

The  New  York,  New  Haven  &  Hartford  Railway  has  ordered 
10  motor  cars  from  the  Sykes  Company  for  use  on  its  brancli 
lines. 

The  Lehigh  Valley  Railroad  is  inquiring  for  2  dining  cars. 

The  Northern  Pacific  Railway  lias  placed  an  order  with  the 
(  hieida  Mfg.  Company  for  the  installation  of  Oneida  power  units 
on  a  combination  car. 

The  Texas  &  Pacific  Railway  is  inquiring  for  10  baggage- 
express  cars  and  3  baggage-mail  cars. 

The  Illinois  Central  Railroad  has  issued  an  inquiry  covering  278 
passenger  cars,  as  follows:  30  coaches,  8  compartment  coaches,  6 
chair,  9  baggage,  10  baggage-mail,  85  suburban  trailers,  and  130 
suburban  motor  cars. 

The  Chicago  Burlington  &  Quincy  Railroad  it  is  reported  will 
shortly  issue  inquiries  covering  25  baggage  cars. 

The  Missouri  Pacific  Railroad  is  inquiring  for  2  diners  and  2 
parlor  cars. 

The  New  York,  New  Haven  &  Hartford  has  ordered  from  the 
J.  G.  Brill  Company  one  gasoline-electric  car. 

The  Illinois  Central  Railroad  has  placed  an  order  with  the 
American  Car  &  Foundry  Company  for  200  express  refrigerator 
cars. 

The  Atchison  Topeka  &  Santa  Fe  Railway  expect  to  come  into 
the  market  soon  for  some  passenger  equipment. 

The  Missouri-Kansas-Texas  Railroad  has  ordered  one  combina- 
tion passenger  and  baggage  gasoline  motor  car  and  one  passenger 
trailer  car  from  the  J.  G.  Brill  Company. 

The  Southern  Railway  is  inquiring  for  25  steel  passenger 
coaches,  10  combination  baggage  and  express  cars  and  3  dining 
cars. 

The  Pnxiana  Coal  &  Coke  Company  has  ordered  one  combina- 
tion passenger  and  baggage  gasoline  motor  car  from  the  J.  B.  Brill 
Company. 

The  Baldwin  Locomotive  Works  is  inquiring  for  3  passenger 
car  bodies,  with  rear  trucks,  one  to  be  narrow  gauge  and  the 
other  2  to  be  standard  gauge. 

The  Louisiana  &  Northwestern  Railroad  has  placed  an  order 
with  the  J.  G.  Brill  Co.,  for  one  combination  passenger  and  baggage 
gasoline  car. 


Building  and   Structures 

The  Southern  Railway  .plans  the  construction  of  a  12-stall  con- 
crete roundhouse  at  Asheville,  N.  C. 

Tin-  Chicago  Rock  Tsland  &  Pacific  Railway  has  awarded  a  con- 
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tract  covering  the  construction  of  a  frame  enginehouse  and 
repair   shop  at  47tli  street.   Chicago,   111. 

The  Western  Maryland  Railway  has  awarded  a  contract  for 
the  rebuilding  of  an  enginehouse  at  Bowest,  Pa.,  which  was 
damaged  bj    fire;  estimated  to  cost  $35,000 

The  Louisville  &  Nashville  Railroad  and  the  Atlantic  Coast 
Line  Railway  plan  expenditures  of  $1,500,000  on  the  simps  of  the 
Carolina  Clinchfield  &  Ohio  Railwaj  at   Erwin,  Tenn. 

Tin  i  hesapeake  8  Ohio  Railwaj  is  reported  to  be  planning  an 
expenditure  of  $X,(!(H),0(;i)  in  improvements  in  and  ah  nit  Richmond, 
\'a..  including  the  construction  of  shops  at   Fort   Lee. 

The  Atchison  Topeka  &  Santa  le  Railwaj  plans  the  construc- 
tion of  shop  buildings  at  Phoenix,  Ariz,  to  cost  approximately 
(1,000,000. 

The  Cincinnati  Georgetown  &  Portsmouth  Railroad  has  placed 
a  contract  for  the  construction  of  a  car  repair  simp  at  Cincinnati, 
Ohio. 

The  Canadian  National  Railways  have  placed  a  contract  cover- 
ing the  construction  of  a  six-stall  roundhouse  at  Nutana,  Sask., 
i  lanada. 

The  Simix  City  Terminal  Railway  has  awarded  a  contract  cov- 
ering an  enginehouse  and  a  machine  shop,  100  by  150  ft.,  fireproof 
construction. 

The  Cincinnati  Indianapolis  &  Western  Railroad  has  purchased 
the  car  and  locomotive  repair  shops  at  Hammond,  jeffers  & 
Brazil,  Indiana  and  will  operate  the  plant  as  a  unit  of  the  railway 
-In ips 

The  New.- York-  Central  Railroad  has  awarded  a  contract 
covering  the  construction  of  a  one-  story  car  repair  shop  at  Ham- 
mond, Ind.,  to  be  90  by  130  ft.,  to  cost  approximately  $45,000. 

The  Western  Maryland  Railway  has  placed  a  contract  covering 
the  construction  of  a  locomotive  repair  shop  and  engine  house  at 
Dunbar,  Pa. 

Items  of  Personal  Interest 

H.  P.  Allstrand,  master  mechanic  of  the  Chicago  &  North- 
western Railroad,  with  headquarters  at  Boone,  Iowa,  has  been 
promoted  to  general  supervisor  of  efficiency,  with  headquarters 
at  Chicago,  111. 

Frank  J.  Regan,  has  been  appointed  fuel  supervisor  of  the 
Northern  Pacific  Railway,  with  headquarters  at  Duluth,  Minn, 
succeeding  Mr.  Montgomery,  deceased. 

W.  H.  Halsey,  master  mechanic,  with  headquarters  at  Belle 
Plaine,  Iowa,  has  been  transferred  to  Boone,  Iowa,  succeeding 
Mr.  Allstrand,  who  has  been  promoted. 

L.  P.  Ligon,  inspector  of  shops  and  equipment  of  the  Nor- 
folk &  Western  Railway,  has  retired  recently  after  having 
been  in  the  service  of  the  company  for  about  50  years. 

J.  F.  Franey  has  been  appointed  general  foreman  of  the 
Western  shops  of  Denver  &  Rio  Grande  Western  Railroad, 
with  headquarters  at  Denver,  Colo.  Mr.  Franey  was  formerly- 
machine  shop  foreman  on  the  Rock  Island  Lines,  with  head- 
quarters at  Horton,  Kan. 

D.  M.  Raymcnd,  car  foreman  of  the  Union  Pacific  Railroad, 
with  headquarters  at  Green  River.  Wyo.,  has  been  promoted 
to  general  car  foreman,  with  headquarters  at  Council  Bluffs, 
Iowa. 

F.  A.  Banning  has  been  appointed  shop  foreman  of  the  Rock 
Island  Lines  shops  at  Horton,  Kans.,  succeeding  J.  F.  Franey, 
who  resigned  to  become  general  foreman  of  the  western  shops 
of   Denver  &   Rio   Grande  Western   Railroad. 

E.  Gelzer,  mechanical  engineer  of  the  Chicago  Great  West- 
ern Railroad  with  headquarters  at  Oelwein,  Iowa,  has  re- 
signed. 

J.  F.  Hunt,  Jr.,  gang  foreman  of  the  Pennsylvania  Railroad 
with  headquarters  at  Rose  Lake,  111.,  has  been  appointed  mo- 
tive power  inspector  of  the  shops  at  Meadows,  New  Jersey. 

D.  H.  Jenness  has  been  appointed  road  foreman  of  engine 
on  the  Pennsylvania  Railroad,  with  headquarters  at  Logans- 
port,  Ind.,  succeeding  M.  E.  McDonald,  who  has  been  trans- 
ferred to  Chicago. 

W.  C.  Beck  has  been  appointed  assistant  superintendent  of 
the  Canadian  Pacific  Railway.  Mr.  Beck  was  formerly  chief 
clerk  to  the  vice-president. 

Harry  Loughlin,  enginehouse  foreman  of  the  Pennsylvania 
Railroad,  with  headquarters  at  Elmira,  New  York,  has  been 
transferred  to  Sharpsburg,   Pa. 

Otto  Burgert,  general  foreman  of  the  Pennsylvania  Rail- 
road, with  headquarters  at  Rose  Lake,  111.,  has  been  appointed 
enginehouse  foreman,  with  headquarters  at  Effingham,  111. 
The  position  of  general  foreman  at  Rose  Lake,  111.,  has  been 
abolished. 


Supply  Trade  Notes 


A.  J.  Pizzini,  president  oi  the  Railway  Improvement  Com- 
pany, New  York  City,  has  also  been  elected  president  of  the 
Waugh  Equipment  Company.     Mr.  Waugh  becomes  chairman 

of    the    hoard. 

The  Davis  Brake  Beam  Company  has  appointed  Hughes  & 
Craul,  Peoples  Gas  Building,  Chicago,  111.,  as  their  northwest- 
ern  representatives. 

E.  R.  Mason,  Grand  CSBtral  Terminal.  New  York  City,  has 
been  appointed  district  sales  manager  of  all  the  New  England 
states,  also  in  New  York,  New  Jersey,  Pennsylvania  and 
Delaware  for  tin  Fairmont  Railway  Motors  Company,  Inc., 
Fairmont,  Minn. 

H.  T.  Heath  has  been  appointed  western  department  man- 
ager of  the  Hegeman-Castle  Corporation,  of  Chicago.  111., 
owned  and  controlled  by  the  National  Railway  Appliance 
Company,   New   York   City. 

Clayton  R.  Burt,  president  and  general  manager  of  the 
Austin  Machinery  Corporation,  Chicago,  111.,  has  been  elected 
general  manager  of  the  Pratt  &  Whitney  Company,  Hartford, 
Conn  ,  to  succeed   B.  H.  Blood,  resigned. 

H.  C.  Storr,  of  the  general  sales  department  of  S.  F.  Bowser 
&  Company,  Ft.  Wayne,  Ind.,  has  been  promoted  to  assistant 
sales  manager,  with  the  same  headquarters. 

H.  P.  Anderson,  formerly  superintendent  of  motive  power 
of  the  Missouri-Kansas-Texas  Railway,  has  been  made  me- 
chanical engineer  of  the  Standard  Stoker  Co.,  Inc.,  Grand 
Central  Terminal,  New  York  City.  Mr.  Anderson's  head- 
quarters will  be  at  Erie,  Pa. 

R.  K.  LeBlond  Machine  Tool  Company,  Cincinnati,  Ohio, 
plan  to  erect  a  branch  factory  at  Long  Island  City,  N.  Y., 
and  has  purchased  land   for  the  purpose. 

P.  R.  Drenning  has  been  retained  by  the  Rogatchoff  Com- 
pany, of  Baltimore.  Md.,  as  consulting  engineer  and  as  sales 
manager  in  the  southern  territory. 

The  Electric  Welding  Supply  Sales  Co.,  45  L  Street,  Boston, 
Mass.,  has  been  incorporated  and  has  taken  over  the  business 
of  the  firm  of  the  same  name. 

F.  J.  DeLima  has  been  made  manager  of  electric  welding 
department  of  the  Montreal  office  of  the  Gibbs  Instrument 
Company,  Bay   City.  Mich. 

J.  Beaumont,  vice-president  and  sales  manager  of  the  Regan 
Safety  Device  Company,  has  transferred  his  office  from 
Chicago  to  New  York  City. 

John  Burnham  &  Company  have  secured  the  controlling 
interest  in  the  Ryan  Car  Company,  Chicago.  III. 

F.  H.  Smith  has  been  made  manager  of  the  Cleveland  office 
of  the  Southwark  Foundry  &  Machine  Company,  Philadelphia, 
succeeding  H.  D.  Andress. 

B.  N.  Broido  has  been  appointed  chief  engineer  of  the  indus- 
trial department  of  the  Superheater  Company,  of  New  York 
and  Chicago. 

The  Linde  Air  Products  Co.,  Xew  York,  X.  Y.,  has  secured 
a  site  at  Roanoke,  Va.,  and  it  is  reported  plans  the  construc- 
tion of  an  oxygen  plant  there. 

The  Mt.  Vernon  Car  &  Mfg.  Co.,  Mt.  Vernon,  111.,  is  taking 
bids  covering  the  erection  of  a  new  foundrv  estimated  to  cost 
$300,000,  to  he  one-story,  2-10  by  350  of  brick  and  steel. 

Gordon  H.  McCrae,  manager  of  the  London  office  of  the 
Independent  Pneumatic  Tool  Company,  has  been  elected  a 
vice-president   of   the  company. 

The  Falls  Hollow  Staybolt  Company,  Guyahoga  Falls,  Ohio, 
has  appointed  the  Tabson  Company  as  its  special  representa- 
tive in  Illinois,  with  headquarters  fn  the  Railwa\  Exchange 
Bldg.,  Chicago,  111. 

T.  H.  Goodnow,  formerly  superintendent  of  car  service  of 
the  Chicago  &  Northwestern  Railway  and  later  vice-president 
of  the  Ryan  Car  Company,  has  resigned  the  position  to  become 
vice-president  of  the  Cam:l  Company,  with  headquarters  at 
332  South  Michigan  Avenue,  Chicago,   111. 

Henry  T.  Stetson  has  been  elected  a  director  of  the  Safety 
Car   Heating  &   Lighting  Company. 

The  Detroit  Machine  Tool  Company,  manufacturers  of 
centerless  grinding  machines,  has  been  consolidated  with  the 
Norton  Company,  Worcester,  Mass. 

A.  C.  Irwin  has  been  appointed  manager  of  the  railway 
bureau  of  the  Portland  Cement  Associates,  with  headquarters 
at  111  West  Washington  Street,  Chicago,  111. 

The  Air  Reduction  Sales  Company  has  completed  new 
olants  at  Birmingham,  Ala..  Harrisburg,  Pa.,  .md  Seattle, 
Wash.  It  has  also  added  a  new  unit  at  the  plant  at  Chicago, 
and  has  doubled  the  capacity  of  the  plant  at  Baltimore.  This 
expansion  program,  which  is  now  well  under  way,  will  be 
completed  when  the  oxygen  plant  at  Lima.  Ohio,  is  finished 
r.nd  three   other   plants   arc   remodeled. 
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This  company  has  placed  ten  plants  in  operation  since  1922 
and  now  has  forty-five  plants  in  all. 

The  Central  Iron  &  Sted  Company  has  appointed  the 
Cameron  &  Barkley  Company,  S.  C,  their  representative  in 
the   Charleston   district. 

C.  Bermingham  has  been  elected  a  director  of  the  Canadian 
Locomotive  Company,  Ltd.,  succeeding  W.  Y.  Soper,  deceased. 

The  Federal  Signal  Company,  Albany,  New  Y'ork,  has  been 
absorbed  by  the  General  Railway  Signal  Company. 

Obituary 

William  Garstang,  who  for  many  years  was  a  prominent 
member  of  the  American  Railway  Master  Mechanics'  Associa- 
tion and  of  the  Master  Car  Builders'  Association,  died  at  his 
home  in  Indianapolis  on  September  12.  At  the  time  of  his 
death  and  since  his  retirement  from  railway  service  he  had 
acted  as  the  Indianapolis  representative  of  the  Gould  Coupler 
Company.  Previous  to  that  and  up  to  December,  1913,  he  had 
been  the  general  master  car  builder  of  the  Cleveland.  Cincin- 
nati, Chicago  &  St.  Louis  and  the  Peoria  &  Eastern  Railways. 

Before  his  retirement  he  had  been  in  railroad  service  for  52 
years  and  been  associated  with  the  two  great  railroad  mechan- 
ical associations  for  35  years  and  was  president  of  the  Master 
Mechanics'    \-;.ociation  in  1894-95. 

Among  his  activities  in  the  Master  Car  Builders'  Associa- 
tion, he  served  as  chairman  of  the  committee  on  standard 
wheels  for  a  number  of  years  and  was  also  a  member  of  the 
committees  on  the  standard  car  axle,  and  journal  box,  brass 
and  wedge. 

He  was  general  master  car  builder  of  the  Cleveland,  Cin- 
cinnati, Chicago  &  St.  Louis  Railway  at  the  time  the  Beech- 
wood  shops  of  the  road  were  built  and  was  responsible  for 
their  designing  and   erection. 

Mr.  Garstang  was  born  in  England  on  Feberuary  28,  1851, 
and  came  to  this  country  at  an  early  age.  When  he  was  only 
eleven  he  served  as  a  water  carrier  for  the  track  laying  gang 
that  was  building  the  road  from  Fort  Erie  to  Niagara,  and 
two  years  later  entered  the  railways  shops  of  the  Cleveland  & 
Erie  Railroad  at  Cleveland  as  a  machinist's  apprentice,  where 
he   remained   for  six  years. 

While  at  work  as  an  apprentice  he  went  to  night  school 
and  studied  mathematics  and  mechanical  drawing.  Then  for 
eleven  years  he  worked  as  a  machinist  and  general  foreman 
for  the  Atlantic  &  Great  Western  and  the  New  York,  Penn- 
sylvania &  Ohio  Railroads.  This  was  followed  by  three  years 
as  general  foreman  of  the  Cleveland  &  Pittsburgh  division  of 
the  Pennsylvania,  and  five  years  as  master  mechanic  of  what 
was  afterwards  the  Cleveland,  Cincinnati.  Chicago  &  St.  Louis 
Railway,  of  which  he  became  superintendent  of  motive  power 
in  1893,  having,  in  the  meantime,  been  superintendent  of  mo- 
tive power  of  the  Chesapeake  &  Ohio  for  five  years,  com- 
mencing  in    1888. 

In   February,  1913,  after  holding  the  position  of  superinten- 


dent of  motive  power  on  the  one  road  for  20  years,  he  was 
relieved  of  a  portion  of  his  duties,  retaining  the  title  of  general 
master  car  builder,  and  then  10  months  later,  in  December. 
1913,  he  definitely  retired. 

By  those  who  had  the  good  fortune  to  be  associated  with 
him,  Mr.  Garstang  will  be  remembered  for  a  few  outstanding 
characteristics  that  make  for  success  and  popularity.  He  was, 
first  of  all,  interested  in  every  progressive  movement  that 
made  for  the  improvement  of  railroad  service,  both  from  the 
standpoint  of  the  public  and  of  the  official.  His  interest  in 
all  of  the  details  of  railroad  work  was  intense,  and  he  was 
keenly  alive  to  every  possible  improvement.  Not  that  he  was 
swept  off  his  feet  by  every  suggestion,  but  he  weighed  what 
was  presented  to  him  with  great  care  and  caution  and  if  it 
appeared  well  to  his  practical  common  sense  and  theoretical 
viewpoint  he  would  adopt  it.  Then  there  was  his  genial  and 
pleasant  disposition.  He  was  among  the  most  approachable 
of  men:  ready  to  give  of  his  best  to  whoever  came  to  him  for 
for  advice  or  assistance,  and  withal  so  honest  in  the  opinions 
that  he  gave,  that  his  criticism  was  always  well  worth  the 
seeking.  A  half  century  in  his  chosen  line  of  work  had  given 
him  a  training  and  experience,  had  developed  a  power  of  judg- 
ment and  appraisal  that  rarely  went  astray,  and  this  judgment 
was   freely  placed  at  the  service  of  all   who  asked. 


New  Publications 
Books,  Bulletins,  Catalogues,  Etc. 

Hanna  Stoker  Catalogue.  The  Hanna  Stoker  Co.,  of  Cin- 
cinnati, Ohio,  have  issued  a  20  page  illustrated  catalogue  of 
S'  •  in.  by  11  in.,  or  letter  head  size.  It  is  printed  on  highly 
calendared  paper  and  its  illustrations  are  remarkably  clear 
and  distinct.  On  its  title  page  is  a  quoted  sentence  that  reads: 
"Absolute  coal  control — more  flexible  than  the  man  with  the 
scoop."  In  the  foreword  the  aims  of  the  designers  are  set 
forth  as  a  desire  to  meet  the  requirements  of  the  committee 
on  mechanical  stokers  of  the  American  Railway  '  ssociation 
that  "the  stoker  should  distribute  the  coal  in  the  firebox  in 
such  a  manner  as  to  call  for  no  assistance  from  the  fireman 
other  than  the  regulation  of  the  supply  and  possibly  the  ad- 
justment of  the  mechanical  appliances  for  distribution."  And 
the  claim  is  made  that  this  requirement  has  been  amply  met. 

The  illustrations  show  the  Hanna  stoker  as  a  whole  and  in 
detail  from  many  points  of  observation,  and  each  is  accom- 
panied by  a  brief  description.  Then  follow  illustrations  and 
dimensional  descriptions  of  fifteen  heavy  locomotives  on  eight 
railroads  to  which  these  stokers  have  been  applied,  and  the 
pamphlet  closes  with  an  illustration  of  the  original  Hanna 
stoker  of  1910,  which  had  a  hopper  in  the  cab  into  which  the 
coal  was  shoveled  by  the  fireman,  and  wdiich  is  claimed  to 
have  been  the  first  successful  stoker,  whose  distribution  has 
never  been  excelled.  It  was  applied  to  an  engine  of  the  Cin- 
cinnati, New  Orleans  &  Texas-Pacific  Ry.  (Queen  & 
Crescent  I. 
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one  tone,  for  historical  collection. 
Liberal  commercial  prices  will  be 
paid.  Give  name  of  builder,  type  of 
locomotive,  condition  of  print,  and 
all  wording  on  same. 

Also,  "American  Locomotives," 
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text  and  line  drawings,  issued  se- 
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period. 
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Three-Cylinder  Locomotive  for  the  South  Manchurian  Ry. 

Some  of   the   Interesting  Details   Embodied   in  a  Design  of  the   American   Locomotive   Company 

There  is  nothing  new  in  the  special  cylinder  arrange-      Thickness    of    crownsheet    Y%  in. 

ment  of  the  three-cylinder  locomotive.     That  method  of      Thickness  of  tubesheet J/>   in. 

increasing  the  efficiency  of  the  machine  was  proposed  and      Thickness  of  side  and  back  sheets }i   in. 

built  years  ago,  both  in  the  simple  and  compound  form.      Water  space,   front    5  in. 

So  that  the  novelty  of  the  design  here  shown  is  merely  that      Water  space,  sides  and  back 4Vj   in. 

it  embodies  the  latest  and  most  improved  construction.  Distance,  top  of  grate  to  center  of  lowest  tube.  .  .    24l/2  in. 

Five  of  these  locomotives  have  recently  been  built  for      Tubes,  number _4d 

and  delivered  to  the  South  Manchuria  Railway,  a  sketch      Tubes,  diameter .2  in. 

of  whose  conditions  appears  in  another  column.    They  are     Tubes,  length 18  ft.  6  in. 

of  the  Mikado  ( 2-8-2)  tvpe  and  have  the  following  prin-      Superheater  tubes,  number 42 

cipal  dimensions  :  Superheater  tubes,  diameter ?s/&  in. 

Heating   surface,   tubes 2,361   sq.   ft. 

Gauge  of  track 4  ft.  8y2  in.      Heating  surface,  superheater  tubes 1 ,068  sq.   ft. 

Fuel    Bituminous  coal      Heating  surface,  firebox   217  sq.   ft. 


Three-Cylinder    Mikado    Type    Locomotive   for    the    South    Manchurian    Railway 


Cylinder  diameter 22^2  in. 

Piston  stroke 26  in. 

Tractive  power 56,000  lbs. 

Factor  of  adhesion 3.47 

Wheelbase,  driving 15  ft.   10  in. 

Wheelbase,  total  engine 34  ft.     2  in. 

Wheelbase,  engine  and  tender 62  ft.  7*4  in. 

Weight  in  working  order 268,000  lbs. 

Weight  on  drivers" 194,200  lbs. 

Weight  on  front  truck 25,000  lbs. 

Weight  on  trailer  truck 48,800  lbs. 

Weight  of  engine  and  tender 403,000  lbs. 

Steam  pressure   180  lbs. 

Firebox  length 114^  in. 

Firebox  width 84*4  in. 


Heating  surface,  arch  tubes 29  sq.  ft. 

Heating  surface,  total 3,695  sq.  ft. 

Grate  area    66.8   sq.    ft. 

I  liameter  driving  wheels 54  in. 

Diameter  front  truck  wheels    33 %  in. 

Diameter  trailing  truck  wheels 44  in. 

Diameter  tender  truck  wheels 33*4  in. 

Smoke  stack  diameter ■ 17  in. 

Tender  capacity,  water   6,000  gals. 

Tender  capacity,  coal 12  tons 

The  engines  are  purely  of  the  American  type  with  the 
notable  exception  that  the  engineer  is  located  upon  the 
left  hand  side  of  the  machine  instead  of  the  right.  Other 
than   this,   and   the    fact   of   there   being   three   cylinders 
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Vertical    and    Horizontal    Sections    of    Cylinders    of    Three-Cylinder 
Locomotive   of   South    Manchurian    Railway 


instead  of  two  they  would  hardly  attract  more  than  a 
passing  glance  in  this  country.  They  are.  however, 
possessed  of  a  number  of  interesting  details.  First  among 
these  are,  of  course  the  cylinders.  These  are  in  two  pieces 
as  usual,  but  instead  of  each  being  cast  with  a  half  saddle 


two  steam  chests  of  the  right 
and  central  cylinders.  The  two 
outside  cylinders  are  horizontal 
and  the  central  is  inclined 
downward  from  front  to  back 
at  an  angle  of  8  degrees,  and 
has  the  center  of  its  front  end 
elevated  about  28?4  in.  above 
the  center  line  of  the  two  out- 
side ones. 

The  centers  of  all  of  the 
steam  chests  are  in  one  hori- 
zontal plane  which  is  situated 
24  in.  above  that  of  the  outside 
cylinders. 

Steam  is  conducted  to  the 
steam  chests  by  two  steam  pipes, 
in  the  smokebox  of  the  ordinary 
type.  That  feeding  the  right 
hand  and  central  cylinder  being 
7^2  in.  in  diameter  and  that 
leading  to  the  left  hand  cylinder 
6^2  in.  They  turn  out  through 
the  sides  of  the  smokebox  20 
in.  below  the  center  of  the  same 
and  are  coupled  to  a  short 
length  of  pipe,  fitted  with  the 
ordinary  ground  joints,  which 
serves  as  an  intermediate  be- 
tween them  and  the  flanges  on 
the  cylinder  casting.  The  ratio 
(if  the  sectional  areas  of  these 
two  pipes  is  as  qjie  to  1.142. 
The  steam  is  led  to  the  central 
portion  of  the  steam  chests,  as 
the  valves  are  of  the  inside  ad- 
mission type,  and,  from  the  ends, 
it  goes  to  a  common  exhaust  at  the  center  of  the  saddle. 
In  the  left  hand  cylinder  the  passages  are  of  the  or- 
dinary form:  but  in  the  large  casting  there  is  a  greater 
complication  due  to  the  necessity  of  preventing  the  ex- 
haust from  one  cvlinder  backing  into  the  other.      It  is,  in 


FROA/r  ELEMT/OM 
Front    Elevation   and   Section   of   Center   Cylinder   of   Three-Cylinder    Locomotive 


SECr/O/VO/V  ZZ. 


and  made  interchangeable  for  right  or  left  hand  service, 
the  whole  saddle,  in  which  the  central  cylinder  is  located 
is  cast  integrally  with  the  right  hand  cylinder,  and  the  left 
hand  is  bolted  to  it.     The  large  casting:  also  contains  the 


order  to  show  the  skill  with  which  these  passages  have 
been  worked  out  and  located  that  very  complete  illustra- 
tions of  this  casting  are  given. 

The    steam    entering -the   flanged    connection   at    A    is 
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divided  into  two  streams  by  the  partition  B.  ( >ne  stream 
flows  down  through  the  passage  C  directly  to  the  central 
portion  of  the  steam  chest  of  the  right  hand  cylinder  at 
/  .  both  of  tins.'  passages  being  5  in.  wide.  It  will  be 
noticed  that  the  passage  E,  as  it  enters  the  steam  chest, 


Front    Elevation    of    Three-Cylinder    Locomotive    and    Arrangement 

Levers 

does  so  off  center.  That  is  one  edge  of  the  passage  is 
off  center  by  half  the  thickness  of  the  partition  B. 

The  steam  entering  the  passage  D  follows  it  down  to  the 
shell  of  the  outside  steam  chest,  where  it  curves  over  the 
top  of  the  same  with  the  passage  F  which  it  follows  to  the 
central  space  in  the  steam  chest  of  the  central  cylinder, 
entering  on  the  other  side  of  the  center  line  from  that 
which  the  passage  C  enters  the  outside  cylinder. 

The  exhaust  passages  G  from  the  ends  of  outside  cylin- 
der rise  to  the  upper  surface  of  the  casting  and  curve  in- 
ward toward  the  center,  uniting  in  the  passage  H  which 


curves  up  to  the  opening  /  beneath  the  blast  pipe,  and 
back  of  a  similar  opening  for  the  exhaust  from  the  central 
cylinder. 

The  corresponding  exhaust  passages  K  for  the  central 
steam  chest  rise  ill  the  same  manner 
and  unite  in  the  single  passage  L  which 
runs  alongside  of  //  and  rises  with  it, 
but  in  front  of  it.  to  the  exhaust  open- 
ing /. 

The  steam  and  exhaust  passages  of 
the  left  hand  cylinder  admit  of  the  usual 
arrangement  which  is  much  simpler. 
The  steam  passage  drops  directly  down 
from  the  steam  pipe  to  the  center  of  the 
steam  chest,  while  the  exhaust  passages, 
rising  from  the  ends,  curve  around  it 
and  after  uniting  in  a  single  passage, 
connect  with  the  passage  N  in  the  saddle 
which  rises  to  a  discharge  point  at  /  in 
front  of  the  other  two. 

This  arrangement  gives  three  inde- 
pendent rectangular  exhaust  openings 
into  the  blast  pipe  for  the  three  cylinders 
respectively,  that  measure  10  in.  by  iYz 
in.  In  this  the  exhaust  from  the  cen- 
tral cylinder  is  in  the  middle  with  that 
from  the  left  at  the  front  and  that  from 
the  right  at  the  back. 

(  M  course,  the  usual  precautions  have 
been  taken  to  maintain  a  uniformity  of 
thickness  of  metal  throughout  the  whole 
casting  so  as  to  avoid  undue  shrinkage 
strains. 

Closely  associated  with  the  cylinders 
is  the  vitally  important  valve  gear.  The 
Walschaerts  motion  is  use  1  for  the  two 
outside  valves.  As  already  stated,  this 
is  arranged  to  give  inside  admission  for 
the  valves,  which  are  12  in.  in  diameter 
and  have  a  travel  of  6  in.  They  have 
an  outside  lap  of  1%  in.  and  are  set  for 
a  lead  of  3/16  in.  with  the  exhaust  edges 
set  line  and  line,. 

Owing  to  the  lack  of  space  between 
the  frames  the  valve  for  the  central  cyl- 
inder is  driven  by  a  system  of  levers 
connected  to  extensions  of  the  valve 
stems  of  the  two  outside  cylinders. 

The  arrangement  of  these  levers  is 
shown  by  the  engraving.  The  longer  A, 
which  is  a  steel  casting,  is  pivoted  at  B 
on  a  bracket  bolted  to  the  saddle  and 
set  8  in.  off  center.  The  long  arm  of 
the  lever  is  attached  by  means  of  con- 
nection C  to  the  valve  stem  of  the  left 
hand  cylinder,  while  the  short  arm  is 
pivoted  to  small  lever.  D,  connected  at 
its  ends  to  the  valve  stems  of  the  right 
hand  and  central  cylinders  respectively. 
The  ratio  of  length  of  the  long  and 
short  arms  of  the  large  lever  is  nearly  as  one  to  2; 
the  long  arm  lacking  only  1/16  in.  of  meeting  this 
ratio.  The  two  arms  of  the  short  lever  are  of  nearly 
equal  lengths  there  being  but  Js  in.  difference  between 
the  two  "  This  variation  from  the  exact  ratios  serves  to 
compensate  for  the  angularity  of  the  rods  and  connec- 
tions in  securing  an  accurate  operation  of  the  valve  of 
the  central  cylinder. 

If  we  consider  the  crank  of  the  right  hand  cylinder  as 
the  leading  one.  when  running  forward,  it  is  followed,  suc- 
cessivelv  by  the  left  hand  and  the  central  crank. 


of    Valve     Motion 


328 


RAILWAY    AND     LOCOMOTIVE     ENGINEERING 


November,   1924 


The  position  of  the  valve  levers,  when  the  piston  of  the 
central  cylinder  is  at  the  end  of  its  stroke  is  shown  by  the 
diagrammatic  sketch.  In  each  case  the  valve  will  be  seen 
to  have  been  moved  out  of  its  mid  position  by  the  sum 
of  its  lap  and  lead  or  1-5/16  in.  The  movement  of  the 
small  lever  D  is  similar  to  that  of  the  lap  and  lead  lever 
of  the  Walschaerts  gear.     For  as  the  latter  is  moved  by 


on  the  subject  of  the  three-cylinder  locomotive,  presented 
by  Mr.  J.  G.  Blunt,  mechanical  engineer  of  the  American 
Locomotive   Co.    before   the   Mechanical    Division   of   the 
American    Railway    Association    last   June,    he   said   that, 
before  building  these  engines,  "a  very  thorough  investiga- 
tion was  made  in  order  to  decide  as  to  whether  a  solid 
forged  or  built-up  crank  axle  was  most  advisable.     Sim- 
plicity   of    manufacture    together    wijh 
better   service    reports,    resulted   in   the 
adoption  of  the  built-up  axle,  which,  at 
the  same  time,  facilitates  balancing  the 
reciprocating    weights    of    the    middle 
cylinder  in  the  crank  discs. 

"In  answer  to  inquiries  from  several 
sources,  as  to  how  the  middle  crankpin 
might  be  trued  if  found  necessary,"  he 
said,  that  "machines  are  now  on  the 
market  for  easily  performing  this  opera- 
tic in,"  one  of  which  is  illustrated  and 
described  in  another  column  of  this 
issue. 

"Chrome  vanadium  steel  is  used  for 
all  of  the  component  parts  of  this  crank 
axle,  except  the  crank  discs  which  are 
of  carbon  vanadium  steel  and  grease 
lubrication  is  applied  through  the  center 
of  the  axle  to  the  crankpin,  with  grease 
plugs  in  the  outer  ends  of  the  axle." 

Referring  to  the  illustration  of  the 
axle,  it  will  be  seen  to  be  composed  of 
two  short  lengths  of  axle,  two  crank 
discs  and  the  crankpin,  all  held  together 
by  a  shrinkage  fit  and  \l/2  in.  by  \l/& 
in.  keys.  The  two  axle  pieces  are  each 
-  ft.  7]/2  in.  long  with  a  maximum 
diameter  of  \0l/2  in.  at  the  wheel  fit. 
An  axial  hole  2l/2  in.  in  diameter  is 
drilled  to  a  depth  of  2  ft.  5  in.  This 
hole  is  tapered  to  a  depth  of  8  in.  at  the 
the  combination  of  the  union  bar  and  the  radius  rod,  so  the      outer  end  on  a  taper  of  }i  in.  to  the  foot  and  in  it  the 
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Outside    and    Center    Connecting    Rods    for    Three-Cylinder     Locomotive 
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former  is  moved  by  the  combined  action  of  the  two  out 
side  valve  stems. 

The  main  rods  are  of  the  usual  /  section  with  solid  ends 
for  the  wrist  pins  and  straps  for 
the  crankpin  ends.  The  outside  rods 
have  a  depth  of  7*\  in.  at  the  stub 
ends  for  the  crankpins  which  are 
(>'  j  in.  in  diameter.  The  center  rod 
has  a  corresponding  depth  of  1 2  V4 
in.  and  the  crankpin  has  a  diameter 
of  1QJ/2  in.  This  rod,  however,  has 
no  greater  depth  of  body  in  its  cen- 
tral portion  than  the  outside  rods. 
It  is  6  in.  deep  and,  instead  of  be- 
ing tapered,  it  is  straight  through 
the  /  section.  All  of  these  rods  are 
120  in.  from  center  to  center. 
Now,  because  of  the  elevated  and 
inclined  position  of  the  center  cylin- 
der, the  center  rod  would  strike  the 
second  driving  axle  if  it  were  to  be 
made  straight.  That  axle  has, 
therefore,  been  given  an  offset  of 
5y2  in.  as  shown,  it  being  placed  in 
the  wheels  so  as  to  have  its  offset  correspond  with  the  pin 
of  the  crank  axle,  and  thus  insure  a  clearance  when  the 
rod  is  in  its  lowest  position. 

One  of  the  most  inportant  details  associated  with  the 
central  cylinder  is  the  crank  axle.  Its  unreliability,  as 
then  manufactured,  was  one  of  the  leading  causes  for  its 
abandonment  on  early  American  locomotives.     In  a  paper 


grease  plug  is  inserted.  Near  the  inner  end  a  V2  in. 
diameter  hole  A  is  drilled  that  mates  with  a  "s  in. 
diameter  hole  B  in  the  crank  disc;  which,  in  turn,  leads 
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Built- Up    Crank    Axle    for    Three -Cylinder    Locomotive 


Offset    Axle   for    Second    Pair    of    Drivers 
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to  a  Yz  in.  hole  C  in  the  crankpin,  that  delivers  the  grease 

to  a  3  in.  axial  hole  in  the  pin.  This  hole  is  closed  at  its 
outer  end  by  a  plug  which  is  screwed  in  tight  and  welded, 
and  delivers  the  grease  to  the  surface  through  the  '_•  in. 
hole  D. 

The  keys,  of  which  one  is  shown  in  detail,  by  which  the 
discs  arc  held  to  the  axle  and  the  crankpin,  arc  of  rectang- 
ular section  lJ/>  in.  by  \]4,  in.  and  arc  fated  with  a  dowel 
pin  E  which  enters  a  corresponding  hole  in  the  kevway  cut 
in  the  axle  and  crankpin.  The  inner  end  is  cut  on  a  curve 
of  2l/2  in.  radius  to  fit  that  of  the  kevway  as  cut  by  the 
miller. 

The  whole  crank  axle  is  finished  all  over. 
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ALLIGATOR  CROSSHEAD 


LA /ftO  CROSSHEAD 
Crossheads   for   Three-Cylinder    Locomotive 

Two  types  of  crosshead  are  used.  For  the  outside  cylin- 
ders there  is  the  ordinary  alligator  with  two-bar  guides. 
For  the  central  cylinder,  the  Laird  type  with  the  three-bar 
guide  is  used.  Mr.  Blunt,  in  the  paper  already  referred 
to,  gives  as  a  reason  for  this  that  "the  best  service  has 
resulted  from  the  use  of  the  three-bar  type  of  crosshead 
having  approximately  a  50  per  cent  increase  in  bearing 
surface  over  that  used  for  either  of  the  outside  crossheads. 
The  available  clearance  space  readily  permits  of  this  in- 
crease and  the  desire  to  reduce  maintenance  to  a  minimum 
has  been  fully  substantiated  by  using  this  type  of  cross- 
head. 

Attention  is  called  to  the  difference  in  the  lengths  of  the 
bearing  surfaces  of  the  two  types  that  of  the  Laird  being 
22  in.  while  that  of  the  alligator  is  but  10  in. 


According  to  Mr.  Blunt's  paper  "a  thorough  analysis 
of  the  fiirccs  obtaining  in  the  three-cylinder  application, 
together  with  the  operating  experience  thus  far  gained, 
showed  mosl  beneficial  results  from  the  use  of  supplemen- 
tary hearings  on  both  sides  of  the  driving  journal  and 
projecting  from  -'_•  in.  to  3  in.  below  the  center  of  the 
axle." 

A  driving  box  spreader,  open  at  the  bottom  and  through 
which  the  grease  is  applied,  is  drawn  into  position  to 
prevent    the    sides   of   the   box    from   closing    in    due  to 

cylinder   thrust   and   in   turn,   pinching  the  journal   brass 
on  the  axle  with  consequent  heating  of  journals. 

The  supplementary  hearings,  as  well  as  the  spreader, 
when  once  drawn  into  position,  should  not  require  re- 
moval until  the  wheels  are  dropped  to  perform  work  on 
main  journal  bearings  or  boxes.  The  pedestal  tie  is 
curved  downwardly  sufficiently  to  allow  removal  of  the 
grease  plate,  as  well  as  replacement  without  loosening 
pedestal  tie  bolts.  The  grease  plate  is  held  in  place  by  a 
plate  spring  so  formed  that  when  entering  a  groove  in 
the  spreader,  it  securely  supports  the  grease  plate,  thus 
overcoming  vibration  and  wear  of  parts.    The  locomotive 


Main   Driving   Box  cf  Three -Cylinder   Locomotive 

must  of  necessity  be  spotted  with  the  crank  disc  approxi- 
mately horizontal  before  removing  grease  plate. 

Referring  to  the  engraving  of  the  driving  box,  the 
main  body  A  of  box  is  essentially  the  same  in  shape  as 
the  one  in  common  use  and  the  crown  brass  is  put  in  in 
the  same  way,  but  it  projects  inwardly  from  its  footing 
about  ?s  in.  and  is  beveled  downward  at  B.  Just  below 
its  footing  the  metal  of  the  box  is  cut  away  to  form  a 
shelf  for  the  bearing  of  the  T  headed  bolt  C  by  which 
both  the  supplementary  bearings  D  and  the  spreader  E 
are  held  in  place.  The  supplementary  bearing  has  an 
inclined  hole  1  '/>  in.  in  diameter  running  up  through  it, 
and  it  is  beveled  at  the  top  to  meet  the  corresponding 
bevel  B  of  the  crown  brass.  The  nut  F  on  the  T  bolt 
has  a  collar  that  fits  into  the  hole  in  the  supplementary 
brass  by  which  the  latter  is  made  fast  to  the  bolt.  The 
brass  is  held  up  to  the  axle  by  the  surface  H  which  is 
finished  and  by  the  beveled  surface  B  at  the  foot  of  the 
crown  brass.  The  tightening  nut  F  with  its  collar  is  held 
by  a  check  nut  as  shown. 

The  spreader  E  slips  up  into  the  opening  in  the  box 
casting  and  is  held  firmly  against  the  beveled  surfaces  G 
by  the  lower  nuts  H  of  the  T  headed  bolts.  The  spreader 
itself  has  the  general  form  of  the  ordinary  cellar  but 
without  a  bottom.  In  this  case  the  bottom  B  slides  into 
place  from  below  and  is  held  in  place  by  a  support  /  that 
is  slipped  in  from  the  side. 

With  this  construction,  the  journal  has  an  ample  sup- 
port on  the  sides  and  yet  all  parts  are  readily  accessible 
for  repairs. 


330 


RAILWAY     AND     LOCOMOTIVE     ENGINEERING 


November,   1924 


The  following  is  a  list  of  some  of  the  specialties  that 
have  been  used  on  these  engines: 

Superior  flue  blower  on  one  engine.  Viloco  bell  ringer. 
Franklin  power  grate  shaker,  Franklin  Butterfly  firedoor, 
Pyle  National  headlight.  Okadee  water  gauges.  Chambers 
outside  connected  throttle  in  dome,  Viloco  pneumatic 
double  sanders,  Franklin  unit  drawbar,  I.e.,  Ashcroft 
steam  gauge,  Gibson  retaining  rings,  Okadee  blow  off 
cocks.  Okadee  blower  valves.  Tender  hose  coupling.  Radi- 
al buffer.  Alco  staybolts,  Overlasting  safety  valves,  Sim- 
plex injectors.  Elvin  mechanical  stoker,  Alco  reverse 
gear,  Paxton  Mitchell  rod  packing,  Elvin  grease  cellars, 
Nathan  lubricator.  Westinghouse- 
American  combined  automatic  air 
brakes. 

\\  e  may  now  turn  to  the  per- 
formance of  the  engine  in  some  of 
the  tests  to  which  it  has  been  sub- 
jected. 

The  accompanying  diagram 
shows  the  tractive  effort  and  indi- 
cated horsepower  of  one  of  these 
South  Manchurian  locomotives  as 
compared  with  the  tractive  effort 
developed  in  a  two-cylinder  loco- 
motive having  cylinders  25^/2  in. 
in  diameter  and  a  piston  stroke  of 
26  in. 

In  making  this  comparison  it 
must  be  borne  in  mind  that  the 
ratio  of  the  combined  cylinder 
capacities  of  the  three-cylinder 
locomotive  was  as  1518.75  to 
1300.50  for  that  of  the  two  cylin- 
der locomotive  or  16.78  per  cent, 
more. 

The  diagram  is  carried  out  to  a 
speed  of  38  miles  per  hour  at 
which  point  the  tractive  effort  of 
the  two-cylinder  locomotive  was 
20,800  lbs.  and  that  of  the  three- 
cylinder.  23.400  lbs.  or  12.5  per 
cent   more   than   the   former.     At 

the  point  of  nearest  approach  of  the  two  lines,  that  is  at 
a  speed  of  22  miles  an  hour,  the  tractive  effort  developed 
by  the  two-cylinder  locomotive  was  31.000  lbs.  while  that 
developed  by  the  three-cylinder  was  32.600  lbs.  or  5.16 
per  cent.  more.  At  starting  and  up  to  a  speed  of  6  miles 
per  hour,  the  two-cylinder  locomotive  developed  a  tractive 
effort  of  48.000  lbs.  and  the  three-cylinder  57,800  lbs. 
though  it  is  scheduled  for  but  56,000  lbs.  This  show-  a 
starting  superiority  over  the  two-cylinder  machine  of 
about  20.42  per  cent. 

Four  sets  of  indicator  cards  are  here  shown:  one 
with  the  reverse  lever  in  full  s^ear  and  the  engine  running 
at  a  speed  of  5.45  miles  per  hour,  and  two  with  a  50 
per  cent,  cut-off  and  the  engine  running  at  14.76  and  34 
miles  per  hour  respectively,  and  one  with  a  33  per  cent, 
cut-off   running  at  33.4   miles   per  hour. 

In  the  first  case,  where  the  valve  motion  was  in  full 
gear,  the  horsepower  developed  by  the  central  cylinder 
was  about  5  per  cent,  less  than  the  average  of  the  two 
outside  cylinders.  At  14.76  miles  per  hour  and  a  50  per 
cent,  cut-off  it  became  about  2.65  per  cent,  more  and  at 
34  miles  per  hour  and  the  same  cut-off  it  was  12.4  per 
cent.  more.  While,  when  the  cut-off  was  reduced  to  33  per 
cent,  and  the  speed  held  at  33.4  miles  per  hour  the  central 
cylinder  developed  40.32  per  cent,  more  than  the  average 
of  the  other  two.  At  the  same  time  there  was  a  steadv 
increase  in  the  difference  between  the  horsepower  devel- 
oped in  the  two  outside  cylinders  as  the  cut-off  was 
shortened   and    the    speed    increased   up   to    50  per   cent. 


cut-off  and  34  miles  per  hour;  but,  when  the  cut-off  was 
still  further  reduced  to  33  per  cent.,  the  difference  be- 
tween the  two  was  decreased. 

These  cards  may  be  considered  as  truly  comparable  as 
the  boiler  steam  pressure  varied  only  from  178  to  180 
lbs.  per  sq.  in. 

The  variation  in  the  horsepower  developed  in  the  three 
cylinders  is  no  greater  than  will  be  found  in  engines  in 
everyday  service.  The  proper  designing  and  adjustment 
of  a  valve  motion  is  a  delicate  matter,  and  how  well  this 
has  been  accomplished  in  this  instance  is  shown  by  the 
accompanying  tabulation  of  valve  events.     Let  us  take  the 


Tractive    Effort  of  the  Three-Cylinder    Locomotive   of  the   South    Manchurian    Railway  Compared 
With    That   of   the   Two-Cylinder  Arrangement   with   the    Factor   of   Adhesion    of  4.05 

Forward   motion   figures    for   the  four  series  of  indicator 
cards  that  are  reproduced. 

In  full  gear,  the  lead  is.  the  same  in  all  three  cylinders, 
except  that  the  front  end  of  the  right  hand  cylinder  has 
an  excess  over  the  others  of  1/64  in.  The  port  openings 
only  vary  7/64  in.  except  in  the  case  of  the  front  end  of 
the  right  hand  cylinder  which  is  about  3/16  in.  less  than 
the  average  of  the  others.  The  points  of  cut-off  are  re- 
markably uniform  with  the  central  cylinder  about  .\s  in. 
or  a  little  less  than  3  per  cent,  later.  The  same  relation 
holds  true  for  the  release  and  the  valve  closure:  all  show- 
in  l1  a  remarkable  evenness  of  adjustment. 

At  a  cut-off  of  50  per  cent,  the  port  opening  of  the 
central  cylinder  has  taken  a  definite  lead  over  the  other 
two,  which  are  about  the  same.  The  cut-off  is  practically 
the  same  at  each  end  of  each  cylinder.  On  the  release 
the  central  cylinder  still  drops  back  of  the  other  two.  with 
all  three  nearly  equalized  between  the  two  strokes. 

\t  a  cut-off  of  33  per  cent.,  we  still  have  the  same 
constant  lead,  and  very  little  variation  in  the  amount  of 
port  opening  either  between  the  cylinders  or  between  the 
two  ends  of  the  same  cylinder.  The  cut-off,  however, 
shows  an  average  of  7  %  in.  for  the  right  hand  cylinder, 
7  11/16  in.  for  the  left  hand  and  S  11/32  in.  for  the 
central  or  an  increase  of  nearly  6  per  cent,  over  the  aver- 
age of  the  other  two.  This  with  the  later  average  release 
of  about  r2  in.  is  the  probable  explanation  of  the  con- 
siderable increase  of  horsepower  shown  to .  have  been 
developed  by  the  central  cylinder  over  the  other  two.    An 
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explanation  that  cannot  be  fully  developed,  however,  with- 
out of  a  full  valve  ellipse  which  is  not  yet  available. 

There  is  one  point  in  this  tabulation  that  needs  a  little 
explanation.     (  >nlinarilv  where  there  is  a  lead  there  musl 


Speed  5.45  K.P.H. 
Boiler  Pressure    180  lbs. 
[■■uU  Gear 


Speed    K.76  !».  P.H. 
Boiler  Prossuro   180  lbs. 
50  per  cent.  Cut-off 


Kir/it   200.5  l.H.P. 


'  I    '  •    DSO.S   l.H.P. 


Center  275.2  l.H.P. 


Center  537.2  I. 


Left   280.8    l.H.P. 


Speed  34   M.P.H. 

Boiler  I'ressure   178   lbs. 

50  per  cent.   Cut-off 


Left   516.4   l.H.P. 


Speed  34.4   M.P.H. 

Boiler  Pressure    179   lbs. 

33   per   cent.   Cut-off 


P.lCht   535.6  l.H.P. 


Ri(Jlt   766.2   l.H.P. 


Center  814.7  l.H.P. 


Center  759.7  l.H.P. 


Left    683.4   l.H.P. 


Left   518.7  l.H.P. 


Indicator    Diagrams   from    Three-Cylinder    Locomotive   of   the   South 
Manchurian    Railway 

be  a  preadmission.  The  reason  for  putting  the  latter  at 
zero  for  full  gear  in  the  tabulation  is  that  the  amount  of 
pre-admission  is  less  than  1/64  in.  and  so  was  considered 
negligible  as  it  is. 

Enough  has  been  said  in  regard  to  the  tabulation  to 
show  how  carefully  this  combination  valve  motion  has 
been  worked  out  in  order  to  get  such  remarkably  uniform 
results,  not  only  in  the  two  ends  of  each  cylinder,  but  in 
the  three  cylinders  as  compared  with  each  other. 

In  the  issue  of  Railway  Locomotive  Engineering 
for  June,  1924,  a  description  was  published  of  the  otheo- 
graph  of  the  General  Electric  Company  at  Erie,  Pa.,  by 
which  the  vertical  and  lateral  thrusts  of  the  wheels  upon 
the  rails  are  measured  and  recorded. 

One  of  these  South  Manchurian  locomotives  was  run 
over  the  apparatus  at  varying  speeds  and  the  results  rec- 
orded.    Reproductions  of  otheographs  taken  at  speeds  of 


5,  33  and  63  miles  per  hour  are  here  reproduced.  It 
will  be  noticed  that  the  position  of  the  crankpin  evi- 
dently has,  as  it  ought,  an  important  influence  on  the 
vertical  thrust. 

Take  the  main  driving  wheel  as  an  example.  In  the 
upper  diagram  a1  33  miles  per  hour  the  main  cranks  was 
almost  half  way  up  as  it  passed  the  apparatus  while  the 
front   and    hack   crankpias    were   approaching    the    lowesl 
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Valve   Events    Three-Cylinder   Locomotive 

point.  The  result  was  that  both  recorded  greater  pres- 
sures than  the  main  driver.  In  the  second  diagram  the 
main  driver  crankpin  had  just  passed  its  lowest  position 
while  the  others  were  away  from  it.  In  this  at  5  miles  per 
hour,  the  main  driver  exerted  a  greater  downward  thrust 
than  any  of  the  others.  In  the  lower  one  at  63  miles  per 
hour  the  main  driver  with  its  crankpin  nearing  the  upper 
position,  the  downward  thrust  was  only  about  5,000  lbs. 
as  measured  by  the  scale  at  the  left ;  whereas  at  5  miles 
per  hour  it  was  about  34,000  lbs. 

It  must  be  borne  in  mind,  however,  that  while  the  dia- 
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gram  may  show  the  true  downward  impulse  on  the  otheo- 
graph spring,  it  does  not  follow  that  it  is  all  due  to  the 
particular  wheel  that  happens  to  be  over  it.  This  is  be- 
cause the  running  rail  is  carried  solidly  across  the  length 
of  the  apparatus  and  though  it  is  supported  independently 
at  2  ft.  intervals,  it  is  hardly  possible  that  its  rigidity  does 
not  serve  to  transfer  a  portion  of  the  load  imposed  by 
one  wheel  both  forward  and  backward  to  the  instrument 
that  is  directly  beneath  the  wheel  ahead  or  back  of  it.  So 
that  it  can  hardly  be  depended  upon  to  accurately  measure 
the  impact  of  any  one  wheel. 

The  scale  indicating  the  lateral  thrust  is  about   1,000 
lbs.   to  each   1/32   in.   so  that  it  is  too  fine  to  make   it 
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Otheograph    Records   of    Three-Cylinder    Locomotive    for    South 
Manchurian    Railway 

possible  for  an  accurate  analysis  of  these  thrusts  to  be 
made  from  it. 

In  making  these  runs  on  the  experimental  track  of  the 
General  Electric  Co.,  though  the  work  was_  done  without 
the  usual  breaking  in,  there  was  no  indication  of  heating 
at  any  time,  even  when  the  speed  was  forced  up  to  63 
miles  per  hour,  which  was  equivalent  to  a  piston  speed  of 
1,700  ft.  per  minute.  At  this  speed,  too,  there  was  no 
indication  of  rough  riding  in  the  cab  and,  as  will  be  seen 
from  an  examination  of  them,  the  otheograph  records 
indicate  a  remarkable  lateral  steadiness  or  freedom  from 
nosing,  a  maximum  lateral  thrust  of  5.000  lbs.  being 
observed,  which  was  attained  at  a  speed  of  63  miles  per 
hour,  that  at  33  miles  per  hour  having  been  but  3,000 
lbs. 

The  rapid  acceleration  of  the  engine  as  compared  with 
the  two-cylinder  type  was  just  as  much  in  evidence  in 
this    engine    as    in    the    previous    three   cylinder    engines 


built,   the    full    stroke    cards    showing   admirable    starting 
conditions. 

A  slight  irregularity  in  the  valve  setting  of  all  the 
cards  will  be  noted,  but  it  must  be  remembered  that  these  . 
cards  were  taken  with  the  setting  just  as  turned  out  from 
the  shop,  there  being  no  opportunity  to  make  the  final 
adjustments  before  the  tests.  Even  so.  the  specimen 
cards  show  very  good  equalization  of  power  under  the 
circumstances,  and  there  seems  little  doubt  but  that  this 
engine  is  the  most  remarkable  locomotive  of  its  size  and 
general  proportions  that  the  American  Locomotive  Com- 
pany has  built  both  as  regards  power  and  flexibility. 

It  is  unusual  to  find  a  locomotive  primarily  designed 
for  freight  service,  with  small  wheels  and  long  maximum 
cut-off,  to  be  able  to  exceed  the  diameter-speed,  yet  this 
engine,  with  only  54  inch  diameter  wheels,  easily  attained 
a  speed  of  63  miles  per  hour  with  only  about  two  miles 
run  to  accelerate. 

In  a  short  time  there  will  be  a  sufficient  number  of  these 
three-cylinder  locomotives  in  service,  both  in  this  country 
and  abroad,  to  make  a  thorough  analysis  of  their  per- 
formances possible.  But.  the  very  fact  that  repeat  orders 
are  already  being  placed  for  them,  would  indicate  that 
they  are  rending  a  satisfactory  service. 


New   Switching  Locomotives  for  the 
Pennsylvania 

Orders  have  just  been  placed  at  Altoona  Works  of  the 
Pennsylvania  Railroad  for  the  construction  of  fifty-eight 
wheel  switching  locomotives  of  an  entirely  new  design,  to 
be  known  as  the  Class  C-l.  "The  principal  features  of 
these  locomotives  will  be :  Cylinders  27  inches  diameter 
by  30  inches  stroke,  steam  pressure  250  pounds  per  square 
inch,  driving  wheels  56  inches  diameter,  weight  of  locomo- 
tive in  working  order  (estimated)  275,000  pounds,  weight 
of  tender  loaded  128,000  pounds,  tractive  power  76,000 
pounds. 

When  completed,  we  expect  to  publish  a  detailed  de- 
scription of  the  engine  in  the  pages  of  Railway  and  Lo- 
comotive  Engineering.  The  fifty  under  construction 
will  be  distributed  to  various  points  on  the  System  where 
the  traffic  is  of  such  a  nature  as  to  require  a  switching 
engine  of  the  power  indicated. 


Extended 


Use    of    the    Three-Cylinder 
Locomotive 


The  Lehigh  Valley  Railroad  has  ordered  five  three- 
cylinder  locomotives  from  the  American  Locomotive 
Company  which  are  duplicates  of  the  No.  5000  type  which 
was  exhibited  at  the  Atlantic  City  convention  of  the 
American  Railway  Association,  and  which  was  described 
in  the  April  11.24  issue  of  Railway  and  Locomotive  En- 
gineering. 

The  American  Locomotive  Company  has  also  announced 
an  order  for  five  Mikado  type  locomotives  for  the 
Wabash  which  are  to  be  of  the  new  three-cylinder  type. 
The  Delaware  Lackawanna  &  Western  have  also  ordered 
two  three-cylinder  locomotives  of  the  Mountain  type. 

The  American  Locomotive  Company  have  three- 
cylinder  locomotives  in  operation  or  under  construction 
for  the  Lehigh  Valley,  the  New  York  Central,  the  New 
York,  New  Haven  &'  Hartford,  the  Missouri  Pacific,  and 
the  Wabash. 

In  another  column  of  this  issue  there  appears  a  de- 
tailed description  of  the  three-cylinder  locomotive  of  the 
South  Manchurian  Railway,  five  of  which  were  recently- 
shipped  to  this  road  by  the  American  Locomotive  Com- 
pany. 


Shop    and    Terminal    Facilities   Required   for   Railroad 

Mechanical  Equipment* 


\U    PAUL   L.   BATTEY,   Consulting    Engineer 


In  these  days  of  high  costs  of  labor  and  materials  as 
represented  in  the  large  investment  in  equipment  units 
and  their  maintenance,  a  comprehensive  analysis  of  all  of 
the  factors  involved  in  economic  operation  brings  out 
some  phases  of  the  problem,  rather  outstanding,  in  the 
light  of  what  has  been  considered  common  practice.  It 
is  essential  that  a  proper  balance  between  the  ever- 
increasing  size  of  locomotives  and  cars,  and  the  facilities 
for  maintaining  and  operating  this  equipment,  be  con- 
stantly in  effect.  This  is  further  necessitated  by  the 
development  and  use  of  more  intricately  designed  loco- 
motives and  heavier  units  in  both  locomotives  and  cars, 
to  minimize  the  time  the  equipment  is  out  of  service. 

It  is  this  time  element  which,  1  wish  to  stress,  as  the 
use  factor  of  equipment  is  determined  by  it,  and  after  all 
is  said  and  done,  the  end  of  all  economics  is  to  maintain 
the  highest  possible  use  factor  of  equipment,  which  simply 
means  keeping  it  in  actual  service  on  the  road,  together 
with  reduction  of  man  hours  in  maintenance,  consistent 
with  adequate  service. 

There  are  several  factors  involved  in  this  result  other 
than  that  of  maintenance  facilities,  such  as  traffic  and 
climatic  conditions,  as  to  which  no  two  railroads  are  alike. 
Traffic  charts  have  their  peaks  and  depressions  and  any 
mechanical  analysis  as  to  maintenance  facilities  must  be 
made  having  in  mind  traffic  demands.  Frequently  ad- 
vantage may  be  taken  of  seasonable  fluctuations  in  traffic 
in  the  conduct  of  maintenance  work,  resulting  in  con- 
siderable saving  in  annual  costs  even  though  added  in- 
vestment be  required. 

The  use  factor  of  locomotives  has  been  receiving  more 
and  more  consideration  by  increasing  mileage  between 
terminals  accomplishing  material  results.  Consideration 
of  such  economics  lie  beyond  the  scope  of  this  paper  which 
is  confined  to  improvements  in  use  factor  within  terminals 
and  repair  shops,  collectively  of  importance.  Here,  not 
only  strict  operating  costs  are  involved  but  investment 
values  as  minimized  by  intelligent  analysis  of  require- 
ments and  provision  for  future  development. 

It  is  the  intention  to  describe  briefly  the  scope  of  an 
analysis  recently  made  for  the  Receiver,  Mr.  J.  H.  Young, 
of  the  Denver  &  Rio  Grande  Western  R.  R.  System,  in 
order  that  he  could  include  in  his  budget  for  a  general 
rehabilitation  of  the  railroad  as  a  whole,  the  terminal 
facilities  and  repair  shops  for  the  mechanical  department 
so  as  to  maintain  the  motive  power  and  car  equipment  in 
first  class  operating  condition. 

The  first  problem  was  to  ascertain  the  capital  mileage 
in  locomotives  and  cars  as  the  equipment  was  found  on  the 
system.  By  capital  mileage  is  meant  the  total  available 
miles  in  each  locomotive  and  car  until  its  next  general 
repair.  To  maintain  rolling  stock  in  par  condition  the 
same  amount  of  mileage  per  annum  should  be  restored  by 
the  shop  facilities  as  is  used  in  operation.  In  other 
words,  shop  facilities  are  merely  the  means  of  restoring 
used  mileage  except  insofar  as  absolescence  is  concerned 
resulting  in  depreciation,  requiring  the  application  of  more 
modern  and  efficient  devices. 

Locomotive   Department   Facilities 

Taking  up  first  the  facilities  for  the  locomotive  depart- 
ment.   These  consist  of  course,  both  of  the  engine  termin- 

*Abstract  from   a   paper  read  before  the   Western   Society   of  Engineers. 


als  and  the  repair  shops.  The  terminal  facilities  are  of 
great  imp*  rtance  under  present  conditions,  both  from  an 
operating  and  a  maintenance  standpoint  because  of  neces- 
sity for  balanced  classified  and  running  repairs  while  the 
repair  shops  are  purely  a  matter  of  maintenance,  except 
insofar  as  they  effect  the  time  of  equipment  in  shop. 

One  important  phase  of  this  analysis  was  the  determina- 
tion of  the  time  each  motive  power  unit  was  actually  on 
the  road  in  service  and  the  results  indicated  the  condition 
which  is  usually  found  on  other  roads,  that  the  actual  use 
factor  of  a  motive  power  unit  to  the  operating  department 
is  between  20  and  30  per  cent.  A  careful  analysis  of  the 
distribution  of  locomotive  hours  in  this  case  showed  that 
approximately  65  per  cent  of  engines  were  serviceable 
and  balance  35  per  cent  unserviceable.  Of  the  former, 
15  per  cent  were  in  engine  houses  in  the  hands  of  me- 
chanical department,  26  per  cent  in  engine  houses  await- 
ing trains,  3  per  cent  at  terminals  and  20  per  cent  actually 
on  the  road  or  in  yard  switching  service.  Of  the  un- 
serviceable 35  per  cent,  5  per  cent  were  waiting  repairs,  24 
per  cent  undergoing  repairs  in  shops  and  engine  houses 
and  6  per  cent  set  aside  as  obsolete.  These  figures  re- 
flected the  unusual  condition  during  the  shop  strike  for 
which  allowances  were  made.  With,  roughly,  a  $50,000 
investment  represented  in  modern  motive  power  units, 
plain  economics  demanded  the  provision  of  adequate 
terminal  facilities  for  quickly  returning  an  engine  to 
service,  including  all  possible  repairs  that  can  be  economi- 
cally made  at  the  terminal,  in  order  to  keep  the  engine  on 
the  road  making  her  expected  mileage  before  general 
overhauling. 

The  proper  distribution  of  the  mechanical  maintenance 
facilities  of  a  railroad  is  a  matter  of  increasing  importance 
because  of  many  present  day  conditions  not  formerly  of 
so  much  weight.  Decentralization  has  become  almost  a 
necessity  because  of  labor  conditions  and  the  high  invest- 
ment represented  per  unit  of  equipment.  Many  years  of 
observation  indicate  the  favorable  results  of  keeping  each 
unit  of  power  in  service  as  long  as  possible  by  adequate 
running  repairs  before  shopping  for  a  general  overhauling. 

In  the  instance  of  the  D.  &  R.  ( i.  W.  the  outcome  of 
the  analysis  was  the  complete  rehabilitation  of  their  two 
principal  repair  shops  located  at  the  extreme  termini  of 
the  road,  at  Denver  and  Salt  Lake  City,  and  extensive 
improvements  in  the  terminal  at  Grand  Junction,  prob- 
ably the  most  central  point  on  the  entire  system.  In  fact, 
the  analysis  involved  a  careful  study  of  the  advisability  of 
building  an  entirely  new  central  repair  plant  at  Grand 
Junction  in  lieu  of  the  two  existing  plants  at  the  east 
and  west  ends  of  the  road.  But  the  advantages  were  more 
than  offset  by  disadvantages  of  greater  weight. 

However,  the  additions  at  Grand  Junction  were  care- 
fully located  as  the  initial  move  towards  a  general  repair 
plant  at  this  point  at  such  time  as  the  Denver  and  Salt 
Lake  City  shop  capacity  is  exceeded.  The  terminal  facili- 
ties were  improved  by  installation  of  new  1 10  ft.  450  ton, 
three-bearing  turntable  and  lengthening  the  round  house 
to  properly  take  care  of  the  new  and  larger  engines  con- 
templated for  operation  over  the  extended  division  from 
Denver.  Xew  drop  pits  were  installed,  together  with 
modern  heating  and  electric  lighting  installations.  This, 
in  conjunction  with  the  new  locomotive  repair  shop  with 
a  capacity  and  equipment  for  four  heavy  engines,  includ- 
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ing  modern  tools,  Whiting  locomotive  hoist  and  crane 
service,  provides  for  adequate  and  efficient  handling  of 
equipment  on  the  division  and  makes  it  possihle  to  realize 
on  the  economy  of  balancing  the  repair  forces  throughout 
the  year  as  heavier  repairs  on  several  engines  can  be 
scheduled  and  carried  on  at  this  point,  such  engines  being 
promptly  returned  to  service. 

Terminal  improvements  at  two  other  points  were  also 
developed,  one  at  Salida,  Colorado,  the  junction  point  of 
the  narrow  gauge  system  with  the  standard  gauge  main 
line.  Here  roundhouse  and  terminal  repair  facilities  were 
extended,  this  installation  being  approximately  the  same 
in  repair  capacity  as  at  Grand  Junction,  similar  equipment 
being  provided.  But  provision  is  also  made  in  this  plant 
for  the  handling  and  repairs  of  narrow  gauge  engines, 
improvements  including  new  and  deeper  section  to  the 
round  house,  together  with  modern  boiler  washing  plant 
and  steam  heating  system. 

At  Alamosa,  Colorado,  which  is  practically  the  center 
of  gravity  of  the  southern  Colorado  section  of  the  road 
and  narrow  gauge  lines,  a  very  fair  repair  shop  was  in 
service,  relatively  better  in  character  than  at  other  points 
on  the  line.  Principal  improvements  required  here  to 
bring  the  plant  up  to  balanced  condition  was  an  extension 
to  round  house  with  boiler  washing  system  and  steam 
heating  system,  longer  turntable,  small  extension  to  the 
repair  shops,  some  new  and  modern  tools  and  the  chang- 
ing of  the  old  tools  to  be  electrically  driven  throughout, 
with  improvements  to  the  power  house.  This  constituted 
the  betterments  to  the  terminal  facilities  for  motive  power 
as  determined  by  careful  study  of  existing  and  future  re- 
quirements. 

Now  as  to  the  repair  '-Imps  for  general  overhauling  of 
power.  The  measure  of  capacity  to  determine  the  size  of  a 
locomotive  shop  should  he  the  product  of  a  tractive  power 
unit  and  the  locomotive  miles  consumed  on  the  road  for 
the  reason  that  the  weighted  average  of  engine  size  must 
be  considered  with  mileage  to  form  a  working  factor.  As 
before  mentioned,  it  is  necessary  to  put  into  the  locomo- 
tives by  renewals  and  repairs,  the  same  number  of  miles 
that  are  taken  out  of  them  on  the  road.  If  for  example. 
the  total  annual  locomotive  miles  were  12,000,000  and  the 
average  tractive  power  of  all  locomotives  making  this 
mileage  is,  say  40.000  lbs.  or  40  units  of  1.000  lbs.  each, 
the  total  tractive  power  unit  miles  consumed  on  the  road 
would  be  480,000,000.  To  maintain  the  power  in  par 
condition  shops  must  in  a  year,  turn  out  the  same  number 
of  tractive  power  unit  miles.  The  measure  of  their  gain 
or  loss  over  any  period  of  time  may  readily  be  ascer- 
tained by  balancing  production  and  consumption.  A 
formula  for  arriving  at  erecting  shop  capacity  may  be  ex- 
pressed in  the  following  terms  : 
C=N  X  D    ■    1. 


MR 


MA 


X  Y 


where 

C — Total  lineal  engine  erecting  space. 

N — Number  of  engines  tributary  to  shop. 

D — Calendar  days  in  shop. 

L — Average  length  of  space  allowed  per  locomotive. 

M  K — Average  T.  P.  U.  Mileage  between  repairs. 

M  \ — Average  T.  P.  U.  Mileage  per  locomotive  per 
annum. 

Y — Days  per  year  (365). 
This  applies  to  a  longitudinal  shop  but  the  formula  may 
be  used  for  a  transverse  shop  by  eliminating  L  and  con- 
sidering C  as  the  number  of  pits.  Or  it  may  be  applied, 
to  determine  the  number  of  positions,  to  the  horse  shoe 
type  of  shop,  a  design  which  has  recently  developed  for 


progressive  locomotive  repairs,  in  a  similar  manner,  but 
with  this  type  the  days  in  shop  would  be  less.  After  ar- 
riving at  the  capacity  of  shops  for  normal  maintenance  as 
at  present,  a  percentage  should  be  added  for  growth  in 
size  and  number  of  locomotives  for  a  period  within  which 
it  would  be  uneconomical  to  make,  shop  extensions.  This 
additional  capacity  also  provides  the  means  for  reducing 
to  normal  basis,  the  capital  mileage  deficit  at  time  of  new 
shop  installation. 

No  two  roads  have  exactly  the  same  conditions  affect- 
ing the  wear  of  equipment.  It  is  therefore  necessary  to 
secure  detailed  information  with  regard  to  the  distribution 
of  the  equipment,  the  grades  and  curvature  of  tracks,  and 
the  character  of  fuel  and  water  used  on  various  divisions. 
These,  together  with  the  general  climatic  conditions 
largely  del  ermine  the  rate  of  repairs  for  machinery  and 
tires  as  well  as  boiler  and  firebox  renewals  to  locomotives. 
Therefore,  a  careful  study  of  these  factors  is  required 
to  properly  proportion  the  departmental  relationship  of 
the  locomotive  repair  shops. 

In  the  case  of  the  present  road,  it  was  found  that  as 
measured  by  engine  standing  space  under  cover,  there  was 
actually  more  than  necessary  under  modern  shopping 
methods.  The  real  output  capacity  of  a  modern  railroad 
repair  shop  is  dependent  upon  proper  machine  tool  equip- 
ment, crane  service  and  the  organization  and  method  of 
handling  equipment  through  the  shops,  more  than  the 
actual  floor  space  occupied  by  standing  equipment  under- 
going repairs. 

For  economy  of  floor  space  in  housing  these  engines 
while  under  repairs,  obviously  the  most  economical  type 
of  -hop  was  the  longitudinal,  and  further,  this  arrange- 
ment was  necessitated  by  the  requirements  of  the  site  in 
conjunction  with  existing  buildings  which  it  was  deemed 
inadvisable  to  destroy. 

(  In  the  D.  &:  R.  G.  \Y.  as  before  mentioned,  largely 
because  of  the  diversity  of  equipment,  the  locomotive  shop 
was  so  arranged  that  the  service  tracks  run  parallel  with 
its  length,  but  the  routing  of  the  locomotives  is  such  within 
the  shop  that  a  progressive  or  semi-progressive  handling- 
results,  which  makes  possible  low  unit  repair  costs  in  the 
various  departments. 

The  shop  is  departmentized  so  far  as  it  is  feasible, 
machine  tool  groups  for  the  various  operations  being 
placed  immediately  adjacent  to  the  section  of  *he  erect- 
ing shop  where  such  parts  enter  the  assembly.  Thus,  the 
wheel  department  is  at  the  extreme  end  of  the  shop  ad- 
jacent to  the  unwheeling  and  wheeling  pits,  and  immedi- 
ately next  is  located  the  driving  box  department  and  so  on. 
A  balcony  extending  under  the  machine  shop  crane  so  as 
to  be  served  by  the  same  is  provided  for  the  brass  de- 
partment, head  light,  electrical  and  for  other  similar  work, 
The  boiler  shop  is  located  in  the  opposite  end  of  the  build- 
ing from  the  wheel  department  but  is  so  arranged  as  to 
be  served  by  the  erecting  and  machine  shop  cranes,  thus 
minimizing  the  movement  of  boiler  work.  The  result  of 
the  departmental  relationship  is  such  as  to  reduce  the  lost 
time  in  the  handling  of  parts  to  and  from  engines  under- 
going repairs  to  a  minimum,  with  a  resulting  economy  in 
cost.  The  motive  power  materials  coming  mostly  from 
the  east,  it  was  evident  that  a  manufacturing  department 
located  in  the  Denver  shop  at  the  eastern  terminus  of  the 
system  would  be  an  economical  provision,  parts  produced 
here  to  be  distributed  over  the  system  through  the  stores 
department,  and  this  has  proved  a  successful  innovation. 
Because  of  the  necessity  of  maintaining  operation  of  the 
existing  shops  at  both  Denver  and  Salt  Lake  City,  through 
the  rehabilitation  period,  it  was  necessary  to  predetermine 
a  schedule  of  operations,  placing  the  various  improve- 
ments in  their  proper  sequence  to  secure  a  minimum  of 
interference  with  the  regular  operation  of  the  shop,  and 
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this  was  carried  out  as  planned  in  an  entirely  successful 
manner,  the  finally  rebuilt  plants  being  completed,  includ- 
ing the  making  of  plans  for  same,  within  a  year. 

The  detailed  design  of  the  new  locomotive  repair  simps 
was  of  course  complicated  b)  the  presence  of  the  existing 
structures  and  numerous  instances  of  adaptation  of  new 
work  td  these  conditions  occurred.  At  Denver  the  pro- 
vision of  new  locomotive  erecting,  machine,  and  boiler 
shop  released  the  old  locomotive  simp  for  use  as  a  black- 
smith simp,  the  old  shop  being  razed  together  with  a  num- 
ber of  minor  structures  after  the  erection  of  the  new  simp. 
It  also  released  a  large  section  of  the  round  house  which 
was  of  concrete  construction,  provided  with  an  overhead 
traveling  crane  used  for  an  erecting  simp,  several  stalls  in 
the  end  Imwever,  being  retained  for  tank  shop  where  the) 
could  be  served  jointly  with  the  boiler  and  machine  shop 
by  means  of  an  outside  yard  crane. 

Rehabilitation  of  power  plant  and  distributing  systems, 
shop  heating  and  ventilation  and  other  service  systems 
were  provided  in  a  manner  to  correspond  with  shop  re- 
quirements. Adaquate  electric  overhead  cranes,  local 
hoists,  and  modern  machine  tools  in  ample  capacity  and 
variety  were  provided,  including  some  of  the  heavy  pro- 
duction tools  long  used  by  manufacturers  but  not  so  gen- 
erally by  railroads — these  reducing  time  of  machine  opera- 
tions, with  resulting  economy. 

Car  Department  Requirements 

The  requirements  of  the  passenger  car  department  were 
such,  as  determined  by  analysis,  that  no  material  increase 
in  facilities  were  required,  and  therefore  improvements  in 
this  department  were  nominal  and  confined  to  the  chang- 
ing of  some  features  which  increased  the  output  of  exist- 
ing buildings  such  as  new  electrically  operated  transfer 
table  at  Denver  shop.  This,  however,  is  utilized  in  con- 
nection with  the  new  facilities  for  freight  car  repairs  so  it 
very  economically  serves  a  double  purpose. 

In  approaching  the  problem  ot  freight  car  repairs,  a 
number  of  factors  were  taken  into  consideration,  which 
in  the  past  apparently  have  not  been  given  full  weight, 
the  outstanding  one  being  the  relation  of  the  total  cost  of 
freight  car  repairs  to  the  cost  of  motive  power  repairs, 
in  this  case,  the  cost  of  freight  car  repairs  being  in  excess 
of  cost  of  locomotives  repairs.  A  comparative  analysis 
of  many  other  roads  in  the  country  shows  much  the  same 
relationship,  in  some  instances,  cost  of  freight  car  repairs 
being  considerably  in  excess  of  cost  of  motive  power  re- 
pairs, and  in  others  about  equal  to,  or  slightly  less.  The 
point  is  that  for  the  past  twenty  or  twenty-five  years  rail- 
re  ad  officials  have  appreciated  the  necessity  for  modern 
machinery,  crane  service  and  well  heated  and  ventilated 
buildings  for  the  locomotive  repair  department  and  have 
well  realized  the  economic  advantage  of  providing  such 
facilities.  On  the  other  hand,  it  seems  to  have  been  the 
current  idea  that  all  the  car  department  required  was 
a  few  rusty  rails  called  rip  tracks,  some  hand  jacks,  to- 
gether with  saws  and  hammers  and  a  husky  foreman. 
With  the  greatly  increased  rates  of  pay  to  car  repairers, 
resulting  in  total  cost  of  car  repairs  equal  to  that  of  loco- 
motive repairs,  it  would  appear  entirely  consistent  to  pro- 
vide the  car  department  with  adequate  facilities  for 
economical  repairs,  such  as  modern  machines,  crane  and 
hoist  service,  portable  pneumatic  and  electric  assembly 
tools,  all  properly  installed  within  a  comfortable  building 
where  men  can  do  a  normal  day's  work  and  do  it  in  a 
frame  of  mind  conducive  to  effective  co-operation  of  the 
management. 

For  many  years  it  has  been  my  belief  that  the  rail- 
roads have  failed  to  take  advantage  of  the  large  saving 
which  could  easily  be  accomplished  in  the  conduct  of  car 
repairs,  not  only  from  the  standpoint  of  reduction  of  man 


hours  required,  but  the  highly  important  advantage  of 
reducing  the  days  out  of  service  to  a  fraction  of  what  has 
been  countenanced  in  the  past.  <  In  the  present  road,  in 
approaching  the  problem  of  freight  car  repair  facilities 
and  having  made  analysis  of  the  factors  contributing  to 
the  requirements  for  such,  full  weight  was  given  to  the 
advantage  oi  providing  repair  shops  of  adequate  facili- 
ties, rather  than  extending  the  rip  tracks.  Here  again, 
the  measure  of  shop  eapacit\  i>  not  mere  standing  Space, 
and  the  conception  of  the  problem  centered  around  an 
entirely  new  plan  of  operation,  and  now  that  the  shops 
have  been  completed  and  in  service  for  several  months, 
they  slmw  a  reductii  n  of  one-third  in  man  hours.  This 
is  based  on  a  recent  statement  of  the  receiver,  Mr.  Beason, 
that  tin-  original  estimate  of  25  per  cent  had  been  exceeded 
to  this  extent. 

It  is  easily  possible  to  increase  the  number  of  men  per 
car  from  1  or  1 '  ..  commonly  employed  under  the  old 
methods  to  (>  or  8  men.  clearing  the  car  for  service  in 
I  roportionately  less  time.  Where  the  simps  are  relatively 
small  as  planned  in  the  case  of  the  D.  &  K.  <  i.  \\\.  well 
distributed  on  the  system,  advantage  can  be  taken  of  the 
old-fashioned  esprit  de  corps,  which  has  been  lost  in  our 
modern  large  organizations.  There  is  both  economy  and 
interest  introduced  in  the  layout  of  the  shop  where  dupli- 
cate assembly  lines  are  provided,  hirst,  in  the  ability  to 
reduce  shop  capacity  50  per  cent  without  in  any  way 
affecting  the  maximum  economy  of  operation  ;  and  second, 
in  the  possibility  of  friendly  competition  between  parallel 
gangs  which  adds  considerable  zest  to  the  work. 

The  problem  of  transportation  of  materials,  including 
supplies  from  the  storehouse  in  connection  with  freight 
car  repair  department,  is  as  highly  important  as  that  of  the 
locomotive  shops.  Here  are  inevitably  involved  greater 
distances  and  interference  of  numerous  tracks  and  in 
order  to  obtain  maximum  flexibility  of  transportation  units 
the  tractor  and  crane  truck  delivery  system  with  well 
conditioned  roadways  is  essential.  In  this  instance,  a 
regular  delivery  system  was  installed  with  a  convenient 
receiving  station  in  each  department  and  suitable  bins 
and  racks  located  at  each  work  station.  In  order  to  leave 
the  main  floor  of  the  freight  car  repair  shop  as  free  as 
possible  for  the  under  structure  work,  a  second  floor  or 
series  of  upper  decks  connected  by  conterbalahced  bridges 
was  installed,  served  by  outside  elevators,  thus  making 
possible  deliveries  direct  to  the  work  stations  on  the  upper 
deck,  all  materials  going  into  the  superstructures,  roofs, 
doors,  running  boards  and  other  fixtures  being  handled 
conveniently  from  above.  Here  also  the  supplies  are 
racked  or  binned  immediately  at  hand  for  the  specialized 
gangs. 

The  arrangement  of  the  work  in  progressive  movement 
from  stripping  to  stenciling  eliminates  much  interference 
from  cross  travel  of  both  men  and  materials,  and  this 
together  with  organization  of  the  men  into  specialist 
groups  markedlv  reduces  the  opportunity  for  accidents. 

Car  repairs,  even  though  the  units  are  scheduled  in  ad- 
vance in  classified  groups,  necessarily  involve  an  element 
of  variability  inherently  adverse  to  station  to  station 
methods,  as  so  successfully  applied  by  manufacturing 
concerns,  but  by  the  provision  of  floating  or  balancing 
gangs  of  picked  men  chosen  for  their  versatility  on  all 
classes  of  car  repair  work  it  is  possible  to  measurably 
approach  the  results  obtained  by  manufacturers.  Sched- 
uling of  cars  entering  shops  and  ordering  well  in  advance 
all  materials  required  based  on  careful  inspection  is  abso- 
lutely necessary  to  realize  best  results  from  this  method 
of  conducting  car  repairs. 

An  important  phase  of  the  design  of  locomotive  and 
car  repair  plants  and  including  engine  terminals  to  a 
measurable  extent  is  a  carefully  conceived  stores  depart- 
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ment  and  delivery  system.  .Millions  of  hours  of  skilled 
mechanics'  time  have  been  squandered  in  frequent  trips 
from  his  work  station  to  the  store  department  for  materials 
or  tools,  and  this  can  be  almost  entirely  saved  by  a  com- 
prehensive and  adequate  system  of  delivery  from  store 
house  or  yard  to  receiving  station  in  various  departments 
almost  immediately  at  the  hands  of  the  workmen  in  such 
department.  .Modern  trucks  and  tractors,  either  or  both 
gas  and  electric  of  varied  design  suitable  for  application, 
are  available  and  make  possible  the  entire  elimination  of 
the  old-fashioned  industrial  track  and  push  car  means  of 
transportation  still  largely  used  in  shop  plants.  Simple 
analysis  of  tonnages  moved  and  man  hours  eliminated 
leads  to  immediate  realization  of  the  very  considerable 
saving  accomplished  on  a  modest  investment. 

Standardization  of  both  materials  and  tools  greatly 
enhances  the  possible  savings  under  a  delivery  system, 
and  in  connection  with  standardization  attention  should 
be  drawn  to  the  problem  of  handling  the  manufacturing 
for  stores  departments  to  the  end  of  balancing  the  savings 
in  quantity  production  cost  against  the  carrying  charges 
on  stock,  as  this  is  the  limit  to  which  lot  orders  can  be 
extended. 


It  will  be  noted  that  costs  as  related  to  the  various 
factors  of  analysis  have  not  been  touched  upon ;  this  for 
the  reason  that  costs  always  vary  with  local  conditions 
and  therefore  mean  little  except  in  the  light  of  these  con- 
ditions. Cost  factors  are,  of  course,  determined  in  every 
way  possible  and  are  utilized  in  any  analysis  as  to  design 
of  facilities,  but  these,  as  well  as  practically  all  factors  in 
the  problem,  must  be  applied  with  a  broad  background 
of  experience  to  arrive  at  a  practicable  solution.  With 
many  variables  and  empirical  assumptions  to  deal  with, 
experience  is  the  guide  to  results.  In  the  present  instance 
it  can  be  said  that  while  the  improvement  program  was 
predicted  upon  an  estimated  investment  return  of  20  per 
cent,  the  receiver,  Mr.  Beacon,  has  recently  stated  that 
results  are  measurably  better  than  estimated.  This  in  part 
is,  no  doubt,  due  to  the  increased  efficiency  of  the  organi- 
zation he  has  been  successfully  developing. 

The  extent  of  return  upon  investment  is  the  final 
measure  of  accomplishment  and  any  program  undertaken 
should  be  based  upon  a  sound  relation  between  investment 
in  equipment  and  in  maintenance  facilities,  and  always 
with  adequate  service  assured. 


The   Zoelly   Turbine -Driven   Locomotive 

An   Experimental   Locomotive   in  Use  on  the   Swiss  Federal   Railways 


In  a  paper  to  be  presented  at  the  annual  meeting  of 
the  American  Society  of  Mechanical  Engineers  in  Decem- 
ber, H.  Zoellv  describes  a  recently  constructed  experi- 
mental turbine  locomotive,  the  object  of  whose  design  was 
to  make  some  approach  to  the  economical  functioning  of 
engines   in  stationary   service. 

The  experimental  machine  was  constructed  by  chang- 
ing a  standard  piston  type  locomotive  belonging  to  the 
Swiss  Federal  Railways.  Some  of  the  data  of  the  trans- 
formed locomotive  was  as  follows: 

Boiler  pressure 2C0  lb. 

Superheat 662  deg.  fabr. 

Heating  surface  of  furnace 132.5  sq.  ft. 

Total  heating  surface 1060.0  sq.  ft. 

Suiface  of  superheater 380.0  sq.  ft. 

Total  heating  surface  inclusive  of 

superheater 1450.0  sq.  ft. 

Grate  surface 25  sq.  ft. 

Diameter  of  driving  wheels 60  in. 

Rigid  wheelbase 6  ft. 

Total  wheelbase 25  ft. 

Total  wheelbase,  including  tender .18. 4   ft. 

Weight  of  locomotive,  empty 60  tuns 

Weight  in  running  order 60  tons 

Adhesion  weight   45.6  tons 

Length  over  buffers,  including  tender 68  ft. 

Extreme  height 13.8  ft. 

As  will  be  seen  from  the  engraving,  the  cylinders  were 
removed' and  the  turbine  was  placed  on  the  extension  of 
the  frames  in  front  of  the  smokebox.  There  are  two  of 
these  turbines,  one  for  running  ahead  and  the  other  for 
backing.  Their  shafts  are  connected  by  reducing  gearing 
to  a  jackshaft  carrying  a  crank  disc  at  each  end  whose 
center  is  in  the  same  horizontal  plane  as  the  driving  wheel 
centers.     Reaching  back  from  the  pins  on  these  discs  is  a 


connecting  or  section  of  side  rod  to  the  crankpin  of  the 
front  driving  wheel.  Thence,  backward  the  ordinary  side 
rod   is   used. 

No  change  was  made  in  the  boiler,  which  is  provided 
with  a  Schmidt  superheater,  with  the  exception  that  a  tur- 
bine driven  fan  has  been  placed  in  the  front  part  of  the 
smokebox,  so  as  to  provide  the  necessary  draft  for  the 
fire. 

The  forward  motion  turbine  is  designed  to  produce 
1 ,000  horsepower  at  the  crankpin,  and  is  a  6-stage  impulse 


The  Zoelly  Turbine- Driven   Locomotive 

machine.  There  are  two  reduction  gears,  the  first  is  a  1 
to  7  and  the  second  a  1  to  4.1. 

The  turbine  casing  with  reduction  gear,  intermediate 
shaft,  jackshaft,  and  all  bearings  are  mounted  on  a  one- 
piece  steel  casing  which  is  riveted  to  the  locomotive 
frames.  The  turbine  is  placed  in  front  of  the  boiler,  its 
axis  being  parallel  to  the  locomotive  axles. 

The  maximum  speed  of  the  locomotive  is  placed  at  47 
mi'es  per  hour,  which,  as  the  drivers  have  a  diameter  of  60 
in.,  means  a  rotating  speed  of  the  turbine  of  a  little  more 
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than  7,500  revolutions  per  minute  under  these  conditions. 

Steam  is  admitted  to  the  two  turbines  through  what 
an*  unts  to  four  throttle  valves.  There  is  the  main  throttle 
valve  in  the  dome  by  which  the  flow  of  '-team,  as  a  whole, 
is  controlled.  The  dry  pipe  from  this  valve  leads  i"  two 
other  valves  which  are  operated  from  the  cab  and  by  which 
steam  in  varying  amounts  may  be  admitted  to  the  forward 
motion  turbine;  and  also  to  a  third,  by  which  steam  is  ad- 
mitted tn  the  backing  turbine. 

In  order  to  obtain  the  maximum  efficiency  from  the 
turbine  the  exhaust  steam  is  condensed,  and  this  is  the 
reason  for  the  use  of  the  fan  for  producing  the  furnace 
draft. 

Two  condensers  are  used  and  these  are  placid  on  either 
side  of  the  boiler  at  the  front  end.  These  condensers  are 
water  cooled  and  of  the  surface  type.  The  water  used  is 
drawn  from  the  tender  by  the  circulating  pump,  which 
forces  it  through  the  condensers  and  thence  hack  again  to 
the  recooler  which  is  placed  upon  the  tender. 

This  recooler  is  the  most  vital  part  of  the  mechanism, 
and   is  arranged   so  that  the  cooling   is  effected   by  the 
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Traveling  Speed  of  Train,  Miles  per  Hour. 

Output,    Drawbar   Pull,   and    Steam   Consumption   of  2000-Hp.   Zoelly 
Turbo- Locomotive  for  Different  Speeds   and  Steam   Quantities 


natural  draft  of  air  developed  by  the  moving  train  and 
augmented  by  a  fan. 

It  may  be  added  that  all  of  the  auxiliaries  of  the  con- 
densing plant  are  driven  by  one  small  turbine. 

No  tests  have  yet  been  made  as  to  the  actual  efficiency  of 
the  machine  but  very  elaborate  calculations  have  been  made 
as  to  what  it  ought  to  be.  According  to  these  calculations 
there  should  be  a  steam  saving  of  about  35  per  cent  per 
indicated  horsepower  per  hour  and  a  coal  saving  of  about 
46  per  cent. 

The  accompanying  diagram  shows  the  calculated  ef- 
ficiencies of  the  engine  at  varying  speeds  and  varying 
steam  consumptions.  This  steam  consumption  is  placed  at 
17.600  lbs..  13.2CO  lbs.  and  8.800  lbs.  per  hour.  For 
example  at  a  speed  of  30  miles  per  hour  and  a  steam  con- 
sumption of  17,600  lbs.  there  will  be  developed  a  drawbar 
pull  of  about  1('.C00  lbs.,  and  about  1.550  horsepower  and 
this  on  about  11.4  lbs.  of  steam  per  horsepower  hour. 


\  ngine  of  the  same  general  design  has  been 

built  by  the  Krupps.  hut  it  has  not  yet  been  placed  in 
service,  while  the  experimental  machine  has  been  operated 
on  short  inns  of  about  35  miles. 

Before  starting  the  engineer  speeds  up  the  turbine  driv- 
ing the  tan  mi  the  recooler.  which  operation  consists 
in  op<  ning  the  corresponding'valve.  As  this  turbine 
is  conected  in  series  with  the  auxiliary  turbine  driving  the 
condensing  auxiliaries,  the  condensing  plant  is  started  auto 
matically.  After  the  working  vacuum  has  been  attained, 
which  takes  several  minutes,  the  steam-admission  valve 
to  the  main  turbine  is  opened  wide,  and  when  it  is  desired 
to  start  the  train  it  is  only  necessary  to  open  the  governor 
valve.  (  In  the  experimental  machine  it  is  also  necessary 
t"  have  tlie  furnace  fan  started,  which,  however,  only  re- 
quires a  valve  to  be  opened.  The  opening  of  this  valve  is 
governed  in  such  a  way  that  the  boiler  pressure  is  kept 
constant.  Boiler  feeding  is  no  longer  necessary.  To  keep 
the  locomotive  going  at  a  certain  speed  it  is  no  longer 
necessary  to  vary  the  degree  of  admission;  all  that  is  re- 
quired is  simply  to  throttle  the  steam  admission  to  Un- 
required extent.  If  for  any  reason  the  output  is  insuf- 
ficient with  the  governor  valve  wide  open,  then  the  over- 
load valve  allows  an  increase. 

All  that  is  required  to  stop  the  locomotive  is  to  close  the 
governor  valve.  The  auxiliaries  are  not  to  be  shut  dowr 
iniless  for  a  prolonged  stop. 

To  change  over  from  running  ahead  to  running  back- 
wards, after  first  having  stopped  the  machine,  the  valve 
lor  running  ahead  is  closed  and  that  for  running  backward 
is  opened  :  after  which  all  that  is  necessary  is  to  open  the 
g(  '\  erning  valve. 

Starting  up  takes  place  very  smoothly,  and  the  fears  ex- 
pressed by  many  engineers  that  a  turbine-driven  locomo- 
tive would  not  have  sufficient  initial  torque,  are  absolutely 
unfounded. 

The  running  of  the  turbine-driven  machine  is  also  very 
smooth  compared  with  that  of  a  piston  locomotive,  this 
being  on  account  of  the  absence  of  reciprocating  masses. 
The  drawbar  pull  also  is  constant,  as  is  shown  by  the 
smooth  line  which  is  obtained  in  a  diagram  taken  with  a 
dynamometer. 

To  this  must  be  added  an  absence  of  the  excess  vertical 
stresses  caused  by  the  counterbalance.  Though  even  with 
a  perfectly  balanced  locomotive  this  will  persist,  and  reach 
a  certain  percentage  above  the  static  load  just  as  it  does 
on  cars,  where  there  is  no  counterbalance  or  unbalanced 
weights,  but  simply  as  a  result  of  spring  action  and  track 
inequalities. 


New  4-10-2  Type  Locomotive 

A  new  design  locomotive  of  the  4-10-2  wheel  arrange- 
ment and  the  first  of  this  type  to  be  built  in  the  United 
States,  is  now  under  construction  for  the  Southern  Pacific 
Railway  by  the  American  Locomotive  Company. 

The  outstanding  feature  is  the  unusual  wheel  arrange- 
ment which  might  be  considered  as  an  evolution  of  the 
Mastodon  or  4-10-0  type  locomotive.  In  this  new  design 
a  set  of  trailer  wdieels  is  included  which  gives  the  4-10-2 
wheel  arrangement.  It  will  he  known  as  the  Southern 
Pacific  type. 

The  locomotive  is  of  the  three-cylinder  type,  and  when, 
completed  if  is  claimed  that  it  will  be  the  largest  and 
most  powerful  articulated  locomotive  in  the  world. 

Some  of  the  dimensions  of  this  new  design  are: 
diameter  and  stroke  of  the  two  outside  cylinders,  25  in. 
?nd  32  in. :  diameter  and  stroke  of  the  one  inside  cylinder. 
25  and  28  in. ;  the  total  weight  in  working  order.  438,000 
lbs.;  weight  on  drivers,  310,000  lbs.:  diameter  of  driving 
wheels,  63^  in. :  boiler  steam  pressure,  225  lbs. 
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The  Three-Cylinder  Locomotive 

That  the  theoretical  advantages  of  the  three-cylinder 
locomotive  have  been  long  recognized  is  evidenced  by  the 
fact  that  so  many  attempts  have  been  made  to  put  it  into 
practical  shape. 

Probablv  the  most  widely  advertised  attempt  to  ac- 
complish this  was  that  of  the  three-cylinder  compound 
designed  bv  Mr.  F.  W.  Webb,  of  the  Northwestern  of 
England,  a  number  of  years  ago.  That  locomotive  per- 
sisted so  long  as  Mr.  Webb  was  at  the  head  of  the 
mechanical  department,  but  its  shrift  was  indeed  short 
after  his  regime  came  to  an  end. 

One  of  the  chief  troubles  in  that  case  was  the  valve 
gearing,  which  was  so  arranged  that  the  low  and  high 
pressure  cylinders  were,  at  times,  attempting  to  move 
the  locomotive  in  opposite  directions. 

This  objection,  at  least,  seems  to  have  been  entirely 
overcome  in  the  case  of  the  three-cylinder  locomotives 
built  by  the  American  Locomotive  Company  for  the  South 
Manchurian  Railway,  and  illustrated  in  another  column. 
The  ingenious  and  yet  simple  manner  in  which  the  valve 
of  the  central  cylinder  is  driven  by  the  stems  of  the  two 
outside  valves  is  deserving  of  close  attention  and  examina- 
tion. The  actual  combination  of  levers  is  not  new.  But 
while  this  may  be  true,  there  is  a  wide  difference  between 
a  combination  per  se,  and  the  making  of  such  an  adjust- 
ment of  that  combination  that  the  results  will  he  a  satisfac- 
tory movement  of  the  valves  and  valve  events.  A  study 
of  the  tabulation  published  in  connection  with  the  de- 
scription of  the  locomotive  will  show  that  this  has  been 
attained  to  a  remarkable  degree.  When  we  take  the  three 
cylinders,  for  example,  on  a  twenty  per  cent  cut-off  and 
find  a  maximum  variation  in  that  event  to  range  from 
5  in.  to  6T4  in.,  and  that  the  maximum  variation  between 
the  front  and  back  ends  of  any  one  cylinder  is  only  }i  in., 


we  are  coming  very  close  to  the  point  of  maximum  at- 
tainable efficiency,  especially  when  we  find  that  the  cut-off 
in  the  central  cylinder  is  equalized. 

Now,  the  London  &  Northeastern  used  this  same  gen- 
eral combination  of  levers ;  but  it  required  that  change 
of  ratios  of  the  arms  of  the  long  lever  from  2  to  1  to  473 
to  945.  and  instead  of  making  the  arms  of  the  equalizing 
lever  of  the  same  length  to  give  them  the  ratio  of  217 
to  219  to  secure  the  results  here  attained.  It  was  that 
final  difference  of  1/16  in.  in  the  long  lever  and  l/&  in.  in 
the  short  one  that  made  the  difference  between  a  satisfac- 
tory and  unsatisfactory  adjustment.  It  was  such  a  seem- 
inglv  easy  thing  to  do,  but  it  is  a  safe  assertion  to  make, 
that  much  time  and  study  was  spent  on  it  before  the  final 
proportions  were  reached. 

The  same  is  true  of  the  very  ingenious  arrangement 
of  the  steam  passages  in  the  right-hand  cylinder  and 
saddle  casting  which  is  shown  in  some  detail.  The  secur- 
ing of  the  flow  of  steam  without  abrupt  bends  and  without 
checking  the  flow  to  and  from  arty  one  cylinder,  while 
maintaining  a  uniform  thickness  of  metal  in  the  casting  is 
a  skillful  piece  of  work. 

According  to  figures  that  are  available  there  are  at 
least  six  of  these  locomotives  in  service  and  at  least  six- 
teen on  order,  a  part  of  the  latter  being  a  repeat  from  the 
Lehigh  Valley,  which  received  the  first  one  of  new  con- 
struction, though  not  the  first  of  this  type  put  out  by  the 
company. 

The  reduction  of  vertical  stresses,  the  increased  starting 
power  and  shorter  cut-offs  made  available  are  some  of  the 
advantages  presented  by  the  advocates  of  the  design,  and 
they  all  seem  to  be  well  taken.  It  now  only  remains 
to  be  seen  as  to  whether  time,  wear  and  tear,  maintenance 
charges  and  handling  capacity  will  sustain  the  prom- 
ise 5  of  the  new  design. 


President  Ccolidge  on  Government  Ownership 

In  the  course  of  his  address  at  a  meeting  of  the  United 
States  Chamber  of  Commerce  on  October  23,  President 
Coolidge  discussed  briefly  the  question  of  government 
i  iwnership  a>  follows : 

"It  has  always  been  the  theory  of  our  institutions,"  he 
said,  "that  the  people  should  own  the  government  and 
not  that  the  government  should  own  the  people.  James 
(  His  stated  this  principle  before  the  Revolution,  when  he 
said  that  'kings  were  made  for  the  people,  and  not  the 
people  for  their..'  This  policy  cannot  be  maintained  un- 
less the  people  continue  to  own  and  control  their  own 
property.  The  most  important  property  of  the  country 
is  transportation,  and  water  power.  It  is  not  only  very 
large  in  amount,  but  is  of  the  greatest  strategic  value.  It 
could  be  used  in  such  a  way  as  to  assume  virtual  control 
of.  all  other  business  of  any  importance.  It  is  proposed 
that  these  properties  should  be  brought  under  public 
ownership.  Responsible  public  commissions  have  valued 
these  at  about  $35,000,000,000.  Such  a  cost  would  more 
than  double  all  our  public  debts.  Any  deficit  in  earnings 
would  have  to  be  made  up  out  of  taxes.  We  did  that 
during  the  war  at  a  cost  of  $1,600,000,000.  With  the 
government  in  possession  of  such  a  great  engine,  with 
two  and  three-quarters  millions  of  emplovees,  spending 
$9.000  000.000  or  $10,000,000,000  each  "year,  holding 
virtually  the  power  of  life  and  death,  what  chance  would 
the  rest  of  the  people  of  this  country  have?  It  would 
appear  to  be  perfectlv  obvious  that  if  these  properties 
are  taken  off  the  tax  list  by  public  ownership,  the  other 
property  of  the  nation  must  pay  their  yearly  tax  of  some 
$600,000,000.  In  the  thinly  settled  agricultural  regions 
this  would  make  an  increase  of  30  or  40  per  cent  on  local 
taxation. 
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"They  have  government  ownership  abroad.  It  takes 
23  men  in  Germany  to  move  a  ton  of  freight  one  mile, 
_'4  men  in  Italy,  31  in  Switzerland.  In  the  United  States 
it  takes  only  5  men.  It  is  interesting  to  note  also  that 
reduced  to  terms  of  bread  and  butter,  railroad  employees 
in  these  countries  show  weekly  earnings  of  only  about 
one-third  of  those  in  this  country.  Measured  by  our  ex- 
perience, by  efficiency  of  service,  by  rate  of  wages  paid, 
we  have  everything  to  lose  and  nothing  to  gain  by  public 
ownership.  It  would  he  a  most  perilous  undertaking, 
both  to  the  welfare  of  business  and  the  independence  of 
the  people." 


An  Analysis  of  Grade  Crossing  Accidents 

For  four  months  the  Pennsylvania  Railroad  kept  a  care- 
ful report  of  all  grade  crossing  accidents  along  its  lines, 
and  obtained  the  following  data: 

'There  were  682  crossing  accidents  resulting  ill  90  fatali- 
ties and  150  injuries.  Of  these  682  accidents,  487  oc- 
curred in  broad  daylight  and  195  at  night,  from  which  an 
inference  may  he  drawn  that  an  inability  to  set'  the  rail- 
road in  the  distance  is  not  as  much  a  factor  as  the  failure 
of  auto  drivers  to  he  careful. 

Approximately  60  per  cent  of  the  trains  involved  were 
runnig  less  than  20  miles  per  hour,  indicating  that  the 
failure  of  auto  drivers  to  keep  a  constant  lookout  ahead 
and  to  have  their  cars  under  control  is  a  greater  factor  in 
crossing  i  ccidents  than  the  speed  of  the  trains. 

Seven  fatalities  and  17  injuries  were  due  to  drivers  of 
automobiles  attempting  to  heat  trains  running  at  various 
speeds  over  the  crossings. 

Fourteen  fatalities  and  7  injuries  occurred  at  crossings 
protected  with  crossing  hells  which  were  in  good  order 
and  ringing  at  the  time  of  the  accidents. 

Sixteen  accidents  were  attributable  to  defective  brakes 
although  it  is  probable  that  this  was  the  indirect  cause,  as 
it  is  impossible  to  ascertain  the  condition  of  the  brakes 
when  automobiles  are  demolished. 

As  a  sidelight  on  this  factor  of  defective  brakes,  it  may 
he  stated  that  during  lanuarv.  1^23,  the  Police  Depart- 
ment of  New  York  City  inspected  4,000  cars  and  found 
800  with  defective  brakes  and  of  these  800,  142  had  in- 
operative brakes  and  the  drivers  were  arrested. 

There  were  280  cases  of  automobiles  running  through 
or  into  crossing  gates,  but  not  into  trains. 

In  a  period  of  four  months  on  the  Pennsylvania  System, 
70  instances  were  recorded  of  automobiles  running  into 
the  side  of  trains.  These  70  accidents  resulted  in  14 
deaths  and  22  injuries.  In  many  instances  the  automobile 
came  in  contact  with  the  train  some  time  after  the  head 
of  the  train  had  passed  over  the  crossing. 

A  case  is  reported  on  another  road  of  an  automobile 
running  into  the  caboose  of  a  long  freight  train. 

The  Great  Northern  Railroad  at  the  present  time  is 
suing  the  owner  of  a  "flivver"  for  running  into  the  obser- 
vation platform  on  the  rear  end  of  its  "Oriental  Ltd." 
while  that  train   was  standing  still. 


South  Manchurian  Railway 

In  connection  with  the  three-cylinder  locomotive  illus- 
trated and  described  in  another  column  the  following  data 
regarding  the  railway  upon  which  it  is  to  run  is  of 
interest. 

In  1905  the  Peace  Treaty  between  Russia  and  Japan 
was  signed  at  Portsmouth.  By  this  Treaty  the  southern 
portions  of  a  great  railway  running  through  Manchuria 
from  Changchun  southward  to  the  port  of  Dairen,  and 
originally  the  property  of  Russia,  was  transferred  to  Japan. 


In  1906,  by  Imperial  ordinance,  the  South  Manchuria  Rail- 
win    i  ompan)    was   founded   and   the  railway  properties 

w  ere  taken  1 1\  er. 

Originally  built  b\  the  Russians,  cheaply  constructed, 
and  i rly  equipped,  it  was  of  strategic  military  value,  but 

absolutely  inadequate  for  the  commercial  development  of 
a  growing  country.  The  South  Manchurian  Railway  im- 
mediately began  a  comprehensive  program  of  reconstruc- 
tion. 

Heavy  rails,  locomotives,  freight  and  passenger  cars 
were  brought  from  the  United  .'States,  the  lines  were  re- 
built and  double  tracked,  and  a  standard  American  railway 
was  constructed  in  place  of  the  old  Russian  line. 

'!  he  equipment  consists  of  340  locomotives,  5.o24  freight 
cars,  including  2,224  box  cars,  2,374  Hat  cars,  and  a  full 
equipment  of  coal,  ore,  sand.  tank,  refrigerator  and  caboose 
cars;  328  passenger  cars,  including  compartment  Pullmans 
and  American  dining  cars. 

The  car  and  locomotive  shops  at  Shakakou,  near  Dairen,    ■ 
are  among   the   largest   and   best   equipped    in   the   Orient, 
having  a  capacity  of  simultaneously  repairing  27  locomo^ 
tives,  36  passenger  and  130  freight  cars. 

The  principal  activities  of  the  South  Manchurian  Rail- 
way Company  are  as  follows  : 

The  Company  owns  and  operates  686  miles  of  railway 
lines  in  South  Manchuria,  and  also  operates  the  Chosen 
State  Railways  with  a  mileage  of  1153.  ,  ( 

Docks,  wharves,  and  warehouses  at  Dairen.  Yinghou, 
Antung  and  Shanghai.  Dairen  has  been  made  the  best 
equipped  harbor  in  the  Far  East  with  a  capacity  for  dock- 
ing at  one  time  50  vessels  of  85,000  tons. 

Bituminous  mines  at  Fushun  and  Yentai,  equipped  with 
modern  American  equipment,  and  with  a  reserve  of  1,- 
200,000,000  tors. 

A  modern  steel  plant  at  Anshan,  with  an  ultimate  annual 
capacity  of  1,000,000  tons  of  steel,  utilizing  the  ore  of  the 
Anshan  mines  whose  reserves  are  estimated  at  several  hun- 
dred million  tons. 

Electric  light  and  power  plants  at  Dairen.  Antung, 
Fushun,  Mukden,  and  Changchun,  and  electric  street  rail- 
ways in  Dairen,  and  Fushun,  the  total  annual  output  reach- 
ing 20,000,000  kilowatts.  A  large  gas  plant  at  Dairen. 
with  a  production  of  215,000,000  cubic  feet  a  vear,  and  a  ■ 
smaller  plant  at  Anshan. 

A  chain  of  modern  hotels  along  the  line  of  the  railway, 
including  Dairen,  Port  Arthur,  Mukden,  Changchun,  and 
the  seaside  resorts,  Hoshigattra  and  Ogandai. 

A-  central  laboratory  in  Darien  charged  with  the  study 
of  the  utilization  of  agricultural  and  other  products,  and 
public  health  problems.  A  geological  institute  in  Darien 
making  mineral  and  soil  surveys  and  analyses.  Agnelli"-1 
tural  experiment  stations  operated  at  Kungchuling  and 
I  lsiungyocheng,  and  16  mn-series,  and  experimental  farms 
at  Telissu  and  Chengchiatan.  ': 

Under  the  direction   of  the  Japanese  Government  the 
railway  also  undertakes  town  planning,  organizes  sanita-  " 
tion,  conducts  schools  and  hospitals,  and  lends  its  aid  to'"' 
civic  betterment  work.  ' 

The  number  of  employees  is  estimated  at  37,500.    '       ''"'•' 


Medal  Awarded  in  Recognition  of  Locomotive 
Feedwater  Heater 

At  a  meeting  of  the  Franklin  Institute,  at  Philadelphia, 
Pa.,  October  15.  two  medals  were  awarded  in  recogni- 
tion of  recent  inventive  achievements.  The  Edward 
Longstreth  medal  was  presented  to  Thomas  C.  McBride 
for  his  development  of  the  locomotive  feedwater  heater. 
The  Edward  Longstreth  medal  was  also  awarded  to  Mil- 
ton Rov  Sheen  in  recognition  of  his  development  of  the1" 
Sheen  tunneler. 
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Valve  Gears  for  Three  Cylinder  Engines 

The  Editor  : 

Permit  me  to  offer  a  few  words  of  explanation  in  con- 
nection with  Mr.  W.  G.  Landon's  article  on  page  316  of 
your  ( )ctober  issue. 

Mr.  Landon  has  not  stated  the  real  reason  for  the  ap- 
plication of  three  separate  sets  of  valve-gearing  to  the 
new  Class  P-46-17  (formerly  Prussian-Hessian  Class  P- 
10)  locomotives  of  the  German  .state  txailways.  1  here 
are  in  Germany  to-day  some  125  three-cylinder  super- 
heated 4-6-0  passenger  locomotives  of  Class  S-35-17 
(formerly  Prussian-Hessian  Class  S-102),  which  have  the 
arrangement  of  valve-gear  shown  in  Figure  2  of  Air. 
Landon's  article.  (For  convenience  in  reference,  the  cut 
is  here  reproduced. — Eds.)  There  are  also  85  three- 
cylinder  2-8-0  engines  of  Class  G-45-17  (formerly  Prus- 
sian-Hessian Class  G-83),  and  about  1,60U  three-cylinder 
2-10-0  locomotives  of  Class  G-56-15  (formerly  Prussian- 
Hessian  Class  G-12).  The  valve-gear  for  the  central 
cylinder  of  these  latter  two  classes  of  locomotives  is  a 
combination  of  vertical   levers,  unlike  any  shown  in   Mr. 


Fig  i. 


FlKCD 
FUL  CRUM 

[o' ^")  /        C 


no.  2. 


F/G.J- 


iNS/ocr  Crank 


Fig.  4. 


Designs  of   Valve   Gears   for   Operating   Three-Cylinder    Engines 

Landon's  article,  but  identical  in  principle  with  Fig.  3  on 
page  316. 

After  an  experience  with  this  large  number  of  approxi- 
mately 1,800  three-cylinder  engines  dating  back  to  I'M 4. 
and  after  numerous  tests  and  experiments,  the  conclusion 
was  reached  that  the  derivation  of  the  movement  of  the 
central  valve  from  a  combination  of  the  motions  of  the 
two  outside  valves,  is  entirely  unsatisfactory,  for  the  rea- 
son that  whenever  the  cut-off  in  the  outside  cylinders  is 
shortened  beyond  a  certain  point,  and  the  speed  is  in- 
creased above  a  moderate  valve,  the  cut-off  and  conse- 
quently the  mean  effective  pressure  and  horsepower 
developed  in  the  central  cylinder  are  much  greater  than 
in  either  of  the  outside  cylinders.  Under  these  conditions. 
the  superior  torque,  and  "even"  turning-moment  of  the 
three-cvlinder  locomotive  become  largely  imaginary.  In 
the  G-12  Class  2-10-0  engines,  it  was  found  that  when 
running  at  15%  cut-off  and  at  a  speed  of  33  m.  p.  h..  the 
power  developed  in  the  central  cylinder  was  56%  greater 
than   in   either   of   the  outside   cylinders.      Practically  the 


same  results  were  obtained  from  the  4-6-0  engines.  In 
this  connection,  it  should  be  remembered  that  it  is  cus- 
tomary in  Europe  to  operate  simple  engines  at  somewhat 
shorter  cylinder  cut-offs  than  are  usual  in  America,  thus 
aggravating  the  defects  which  are  inherent  in  these  types 
of  combination  valve-gears. 

If  you  will  refer  to  the  indicator  cards  from  the  Lehigh 
Valley  R.R.  engine  Xo.  5.000,  which  are  reproduced  in  a 
recent  pamphlet  by  the  American  Locomotive  Company, 
you  will  note  that  the  same  trouble  found  in  Germany,  is 
also  present  in  this  engine  when  running  at  a  cut-off  of 
about  20%,  the  central  cylinder  develops  45%  more 
horsepower  than  either  of  the  outside  cylinders.  The 
type  of  gear  used  on  the  Lehigh  Valley  locomotive  would 
therefore  appear  to  be  unsuitable  for  passenger  locomo- 
tive i,  at   least. 

Apparently  the  gear  shown  in  .Mr.  Landon's  Fig.  3  has 
given  satisfaction  on  the  former  Great  Northern  Ry.  of 
England,  but  there  is  evidence  that  the  same  arrangement 
has  not  given  the  results  anticipated  on  the  former  Cale- 
donian Rv..  as  one  of  their  large  4-6-0  engines  has  been 
fitted  with  an  independent  set  of  valve  motion  for  the 
central  cylinder.  The  former  North  Eastern  Ry.,  which 
has  used  the  three-cylinder  type  for  15  years,  has  always 
adhered  to  the  use  of  separate  gearing  for  each  cylinder. 

The  foregoing  facts  will  explain  why.  in  1922.  when 
the  designs  for  the  German  2-8-2  passenger  locomotives. 
Class  P-46-17.  were  being  prepared,  Messrs.  Borsig  were 
instructed  to  use  the  valve  motion  depicted  in  Fig.  4  of 
Mr.  Landon's  article  on  page  316  of  your  October  issue. 
Galveston,  Texas.  Win.  T.   Hoecker. 


Hungarian   Railway   Situation 

If  the  advocates  of  government  ownership  of  the  rail- 
ways were  to  take  cognizance  of  all  the  news  of  the 
world  on  the  subject  and  the  results  obtained  as  a  re- 
sult of  such  an  ownership,  their  advocacy  would  prob- 
ably die  a  natural  death.  Take  this  from  Hungary  as  an 
example  : 

The  total  mileage  of  the  Hungarian  railway  system  is 
8,724  kilometers,  of  which  >MF>  per  cent  are  tinder  the 
management  of  the  Hungarian  State  Railways,  6.9  per 
cent  under  the  management  of  the  Danube-Save-Adriatic 
Railway,  and  the  remaining  ''.2  per  cent  is  operated  by  11 
private  companies.  During  1923,  the  railroads  carried 
73,855,094  passengers  and  23.823.002  metric  tons  of 
freight.  The  employees  numbered  73,806,  of  whom  68,425 
are  in  the  employ  of  the  State  Railways. 

The  State  Railways  during  the  fiscal  year  ended  June 
30.  1923.  operated  with  a  deficit  of  20.000.000,000  paper 
crowns.  During  the  first  half  of  the  year  1923-24,  the 
deficit  amounted  to  85,000.000,000  paper  crowns  and  the 
railway  is  therefore  experiencing  a  serious  crisis.  This 
deficit  is  due  to  the  abnormally  large  number  of  persons 
on  the  pay  roll  and  pension  lists,  the  payments  to  these 
persons  amounting  to  about  66  per  cent  of  the  receipts 
of  the  roads.  The  receipts  of  the  lines  are  likewise  greatly 
reduced  by  the  large  number  of  state  employes  and  others 
who  enjov  special  privileges  in  the  shape  of  reduced  fares 
on  the  state  railways.  Nearly  two-thirds  of  the  passen- 
gers carried,  it  is  estimated,  fail  to  pay  the  full  fare,  and 
since  the  reductions  range  from  66  per  cent  to  90  per  cent, 
the  loss  of  income  to  the  railroads  from  this  source  is  very 
great. 

To  iiartially  cover  deficits,  the  State  Railways  negoti- 
ated a  loan  of  31,000,000,000  paper  crowns,  which  was 
granted,  bv  the  association  of  bankers,  but -this  amount 
.lid  not  suffice  to  meet  the  deficit  of  70.000.000,000  created 
by  losses  in  foreign  exchange  growing  out  of  the  rail- 
roads' business  with  foreign  railroad  companies. 


Motor-Generator  Type  Locomotives  for  Detroit  &  Ironton 

Electrification 


By  FRED  ALLISON  and  H.  L.  MAIIER.  Ford    Motor  Company,  and   I 
Westinghouse   Electric  &    Manufacturing  Co. 


hum:  MM). 


A  most  important  development  in  the  electrification  of 
steam  railroads  is  that  recently  announced  for  the  Detroit 
&  [ronton  Railroad  Company.  Not  only  dues  this  de- 
velopment mark  another  step  of  progress  in  the  use  of 
electrical  energy  as  a  motive  power,  but  it  forms  another 
practical  demonstration  of  the  inherent  flexibility  of  the 
alternating  current  system   for  railroad  electrification. 

As  usual.  Mr.  Ford  has  not  been  restricted  by  past 
practice  or  tendencies  in  the  ch  ice  of  electrical  system 
and  of  type  of  motive  power  units  for  his  road. 

The  result  has  been  the  adoption  of  a  trolley  voltage 
of  22.000  volts,  25  cycles,  alternating-  current,  a  trolley 
voltage  twice  as  high  as  any  previously  used  in  this 
country.  Also  a  type  of  motive  power  unit  that  is  not 
only  novel  in  electrical  design,  but  embodies  many  new 
and  important  ideas  in  the  mechanical  design,  has  been 
adopted  for  this  installation. 

'Idie  mechanical  parts  tor  the  new  locomotives  are  being 


I  1  )  L'se  "I  alternating  current  power  supply  lor  the 
trolley. 

(2|  Direct  current  traction  motors  of  the  most  rugged 
type  due  to  the  opportunity  to  design  the  motor  for  its  own 
lest  condition,  regardless  of  voltages,  line  urges,  etc. 
In  other  words  the  motors  have  the  most  rugged  electrical 
characteristics  and  maximum  space  and  weight  efficiency 
that  can  be  secured. 

(3)  Possibilities  for  the  simplification  of  the  mechani- 
cal parts  due  to  the  high  space  and  weight  efficiency  ob- 
tained  in   the   traction   motors, 

(4)  Simplicity  and  flexibility  of  control. 

(5)  Simplicity  of  regenerative  system  and  ability  to 
regenerate  at  any  speed  from  the  maximum  to  practically 
standstill. 

(6)  Voltage  control  with  consequent  freedom  from 
rheostatic  losses,  low  accelerating,  peak  loads,  and  ability 
to  operate  continuously  at  any  desired  speed. 


How   One   of  the    Detroit   &    Ironton    Railroad    Electric    Locomotives   Will    Look    When    Completed 


designed  and  built  by  the  Ford  Motor  Company  while 
the  electrical  equipment  is  being  designed  and  built  to 
F.  M.  Co.  specifications  by  the  Westinghouse  Electric  & 
Manufacturing  Company.  The  initial  order  calls  for  a 
locomotive  comprising  two  motive  power  units  operated 
in  multiple. 

Locomotive    Rating 

The  locomotive  will  develop  a  maximum  of  5.000  hp. 
at  17  mph.  and  will  exert  a  maximum  starting  tractive 
effort  of  225.C00  lbs.  on  the  basis  of  a  42.5C0  lb.  axle 
loading  with  33 J/3  per  cent  adhesion.  The  nominal  rating 
of  the  locomotive  will  be  4.200  hp.  It  will  also  deliver 
3,600  hp.  continually  at  all  speeds  between  17  mph.  and 
25  mph.  and  will  exert  54.000  lb.  T.  E.  continuousl) 
when  operating  at  25  mph. 

Each  motive  power  unit  will  be  arranged  for  double- 
end  operation  so  that  an  operating  locomotive  may  consist 
of  either  one.  two  or  more  units  as  desired. 

It  is  estimated  that  each  motive  power  unit  will  weigh 
170  tons.    All  weight  will  be  carried  on  the  driving  wheels. 

Type  of   Locomotive 

The  motive  power  unit  selected  for  this  electrification 
is  of  the  motor-generator  type. 

The  principal  reasons  which  have  led  to  the  adoption 
■of  this  type  can  be  summarized  as  follows  : 


(7)  Speed  characteristics  and  ability  of  locomotive 
to  adapt  itself  to  all  changes  in  the  profile. 

(8)  Constant  horsepower  characteristic  enabling  the 
locomotive  to  develop  its  full  capacity  under  a  variety  of 
speed  and  tractive  effort  conditions. 

(9)  Inherent  voltage  regulating  effect  of  driving 
motor  of  locomotive  motor-generator  set  with  its  attendant 
favorable  effect  on  the  distribution  system. 

(  10)  Little  tendency  for  driver  wheels  to  start  or 
continue  slipping  during  accelerating  periods  because  the 
voltage  impressed  across  each  traction  motor,  while  the 
maximum  starting-  tractive  effort  is  being  exerted,  is  low 
and  does  not  increase  if  slipping  starts. 

(11)  Ability  to  maintain  the  a-c.  power  drawn  by 
the  locomotive  at  unity  power  factor  and  consequent 
tendency  to  low  transmission  losses. 

(  12)  Ability  to  operate  at  full  load  in  the  same  train 
with  any  other  type  of  alternating  current  locomotive. 

(13)  Ability  to  operate  as  a  constant  speed  type  of 
locomotive  on  all  applications  where  this  feature  is  de- 
sirable by  separately  exciting  the  traction  motors  through- 
out the  motoring  period. 

(14)  Large  number  of  constant  running  speeds  olv 
tainable  when  motoring  on  separately  excited  connections. 

(15)  Adaptability  to  locomotive  designs  with  all 
weight  on  drivers. 
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In  short  this  type  of  engine  was  adopted  because  it  is 
believed  that  it  will  furnish  a  most  flexible  and  reliable 
means  of  utilizing-  the  power  which  will  be  delivered  to  it 
by  the  flexible  high  voltage  alternating  current  trolley 
system. 

Locomotive  Equipment 

Each  motive  power  unit  will  be  equipped  with  a  trans- 
former, a  direct-current  generator  driven  by  a  single- 
phase  motor,  eight  axle-hung  direct-current,  series  type 
traction  motors,  and  suitable  control  and  auxiliary  ap- 
paratus. Single-phase  alternating-current  power  at  22.000 
volts  will  be  collected  from  the  overhead  system  by  means 
of  a  pantagraph  and  conducted  through  an  oil  circuit- 
breaker  to  the  primary  side  of  the  transformer,  where  it 
will  be  stepped  down  to  a  suitable  voltage  for  driving  the 
motor-generator  set.  Direct-current  power,  which  can  be 
regulated  from  zero  to  600  volts,  will  be  delivered  by  the 
motor-generator  set  to  the  traction  motors,  connected 
permanently  in  parallel. 

The  locomotive  is  designed   for  regenerative  braking. 

The  locomotive  transformer  v  ill  be  2.000  Kva..  two- 
circuit,  oil-insulated,  air-cooled  railway  type  unit.  The 
primary  winding  may  be  connected  to  receive  either  22.C00 
or  1 1  .OCX)  volt  power.  The  secondary  will  deliver  current 
at   1.250  volts. 

The  high  voltage  side  of  the  transformer  will  be  con- 
nected between  the  circuit-breaker  and  ground  to  series 
with  two  single-pole,  double-throw  knife  switches  in  such 
a  way  that  the  transformer  can  be  connected  to  operate 
on  either  22,000  or  11.000  volts  as  desired  by  throwing  the 
switches  to  the  proper  position.  This  feature  has  been 
included  so  that  these  locomotives  can  be  operated  over 
connecting  11.000  volt  lines  if  desired  at  some  future  date. 

Motor  Generator  Set 

The  locomotive  motor-generator  set  will  consist  of  a 
2.100  hp.,  25-cycle.  four-pole,  single-phase  motor,  driving 
a  1,500-Kw.  600-vclt,  2,500-ampere  generator  at  750  r.p.m. 
The  set  will  be  a  self-contained  machine  supported  at  three 
points  and  will  comprise  two  bearing  brackets  with  suit- 
able bearings,  motor  stator,  a  generator  held,  and  a  shaft 
carrying  the  generator  armature  and  the  motor  rotor. 
A  75-Kw.  125-volts,  direct-current  "main  exciter"  will 
be  mounted  directly  upon  a  shaft  extension  at  the  motor 
end  of  the  set,  while  a  25-Kw.  direct-current  "regenera- 
tive exciter"  will  be  mounted  directly  upon  a  shaft  ex- 
tension at  the  other  end. 

The  generator  will  be  provided  with  series  excited 
differential  field,  interpole  field  and  compensating  field  as 
well  as  a  separately  excited  field.  The  75-Kw.  exciter  will 
be  used  to  supply  excitation  to  the  motor  field,  the  gener- 
ator held,  regenerative  exciter  field,  and  to  supply  power 
for  all  auxiliary  motors,  and  for  the  control  circuits.  The 
25-Kw.  regenerative  exciter  will  lie  used  to  separately 
excite  the  traction  motor  fields  during  the  regenerative 
period  and  during  the  high  speed  motoring  periods. 

The  locomotive  traction  motors  will  be  225  hp.,  600- 
volt,  direct-current  series,  axle-hung  machines.  Each 
motor  will  be  flexibly  connected  to  the  driving  axle  by 
double  gearing,  that  is  a  gear  at  each  side.  A  22-tOOth, 
Z)  in.  face,  3  DP,  pinion,  suitable  for  meshing  with  a 
corresponding  98-tooth  gear  will  be  mounted  on  a  shaft 
extension  at  each  end  of  the  moior.  The  motors  will  be 
of  a  special  mechanical  construction  for  application  to 
the  mechanical  parts  being  designed  and  built  by  Mr. 
Ford. 

Speed  Control 

Each  motive  power  unit  will  be  equipped  with  double- 
end  control.  Forty-five  normal  running  speeds  will  be 
available  between  standstill  and  maximum  speed  during 
both   the  motoring  and  regenerating  periods.     The  loco- 


motive speed  during  both  the  motoring  and  regenerating 
periods  will  be  manually  controlled  from  standstill  to 
seventeen  miles  per  hour  by  regulating  the  main  generator 
Voltage  and  from  17  m.p.h.  to  the  maximum  speed  by 
regulating  the  main  field  strength  of  the  raction  motors. 

The  traction  motors  will  be  connected  as  series  excited 
motors  during  the  motoring  period  from  standstill  to 
seventeen  m.p.h.  and  as  separately  excited  motors  during 
the  motoring  period  from  17  m.p.h.  to  maximum  speed. 
The  traction  motor  fields  are  separately  excited  through- 
out  the  entire  regenerative  period. 

Regeneration  may  be  obtained  at  anv  time  while  the 
traction  motors  are  separately  excited  by  regulating  the 
generator  voltage  and  traction  motor  field  strength  so  that 
the  motor  voltage  overbalances  the  generator  voltage  and 
causes  the  armature  current  to  reverse.  This  will  cause 
the  traction  motors  to  act  as  generators,  driving  the  main 
generator  as  a  motor  which  in  turn  drives  the  a-c.  motor, 
causing  it  to  become  a  generator  and  return  power  to  the 
line. 

A  closed  circuit  type  of  transition  will  lie  utilized  in 
g  from  the  series  excited  to  the  separately  excited 
connections  of  the  traction  motors  and  when  desired  the 
same  type  of  transition  may  be  used  to  change  back  to  the 
series  excited  from  the  separately  excited  connections. 
Thus  the  separately  excited  connections  may  be  completed 
while  the  tractii  n  motors  are  energized  and  working  at 
full  load,  as  series  excited  motors,  without  interrupting 
<  r  appreciably  changing  the  value  of  motoring  tractive 
effort  running  speed  of  approximately  seventeen  miles  per 
-i  ]   irately  excited  connections  have  been  completed. 

The  closed  circuit  transitions  can  be  utilized  very  ad- 
vantageously  during  the  motoring  period  to  change  from 
the  series  connections  to  the  traction  motor  fields  to  the 
separately  excited  connection  when  it  is  desired  to  in- 
crease the  speed  of  the  locomotive  bv  weakening  the  field 
strength  of  the  traction  motors.  It  can  also  be  used  to 
complete  the  separately  excited  connections  as  the  loco- 
motive  is  motoring  up  to  and  going  over  the  top  of  a 
grade  so  that  the  engine  will  automatically  start  to  re- 
generate as  the  speed  of  the  train  begins  to  increase  on 
the  down  grade. 

Typical  Cycle  of  Operation 
Starting  from  rot  with  a  full  tonnage  train  the  traction 
motors  will  be  energized  as  series  excited  motors  and  the 
train  may  be  accelerated  up  to  a  continuous  full  tractive 
effort  running  speed  of  approximately  seventeen  miles  per 
hour  by  manually  regulating  the  main  generator  voltage 
by  means  of  the  external  field  resistor  and  a  set  of  50- 
ampere,  125-volt  switches. 

If  desired  and  the  load  and  grade  conditions  are  such 
as  to  permit  the  use  of  a  higher  running  speed  than  is 
obtainable  with  the  series  connections,  a  closed  circuit 
transition  will  be  made  from  the  series  connection  to  the 
separately  excited  connection  of  the  tract \<  n  motors.  The 
speed  may  then  be  increased  by  weakening  the  field 
strength  of  the  traction  motors.  This  will  be  accom- 
plished  b)  manually  regulating  the  regenerative  exciter 
voltage  through  an  external  field  resistor  and  a  set  of 
5-ampere  125-volt  switches.  Then  when  the  train  passes 
over  the  crest  of  a  hill  and  it  is  desired  to  maintain  seme 
constant  speed  while  descending  the  grade,  the  traction 
motors  will  be  made  to  act  as  generators  by  strengthen- 
ing and  properly  regulating  their  fields.  'When  the  train 
is  to  be  brought  to  rest  heavier  regenerative  braking  may 
be  utilized  if  desired  in  bringing  the  train  to  a  very  low 
speed  before  applying  the  air  brake.  The  speed  may  be 
decreased  to  approximately  seventeen  miles  per  hour  by 
properly  regidating  the  traction  motor  field  strength  while 
the  speed  may  be  decreased  below  seventeen  miles  per 
hour  by  regulating  the  generator  voltage. 


Lubrication  and  its  Effect  on  Locomotive  Service 


A  Report   Presented   at  the   Annual   Convention   of   the    Traveling   Engineers''   Association 


The  principle  of  lubrication  is  as  old  as  man;  and  as 
he  had  to  use  but  little  ingenuit)  in  discovering  this  prin- 
ciple and  its  purpose,  il  being  exemplified  in  the  articula- 
tion of  his  own  frame,  it  is  fair  to  assume  that  he  acquired 
this  knowledge  at  a  very  early  period. 

It  is  well  known  that  the  ancients  possessed  at  least 
some  simple  types  of  machines,  for  the  reason  that  they 
raised  many  great  stones  to  a  considerable  height  in  com- 
pleted works,  after  having  transported  them  great  dis- 
tances from  the  quarries  whence  they  were  taken.  And 
it  cannot  be  doubted  that  engineers  in  building  some  oi 
the  great  pyramids  4,000  years  B.  C.  required  the  rubbing 
surfaces  of  the  machines  and  implements  in  use  to  be 
lubricated,  so  as  to  be  used  more  effectively.  Neither  can 
it  be  doubted  that  even  at  that  early  date  the  efficiency  of 
various  lubricants  w^as  discussed.  Although  some  know- 
ledge of  this,  one  of  the  most  important  essentials  to  me- 
chanical progress,  has  been  possessed  by  man  for  many 
years,  the  subject  has  not  been  given  the  attention  by  the 
engineer  and  man  of  science  that  its  importance  would 
justify.  However,  science  and  mechanics  are  greatly  in- 
del  ted  to  some  earnest  and  very  able  students  of  the  sub- 
ject for  considerable  practical  information  and  working 
data,  some  of  which  has  taken  the  form  of  world-wide 
formulae. 

The  efficiency  of  a  machine  is  measured  by  the  quantity 
of  work  obtained,  by  dividing  the  amount  of  useful  work 
performed  by  the  gross  work  of  the  machine;  and  ex- 
perience has  taught  that  friction  is  the  principal  cause 
of  loss  of  energy  and  waste  of  work  in  machinery.  Also, 
that  waste  energy  is  reduced  to  a  minimum  by  a  proper 
choice  of  rubbing  surfaces  and  by  the  best  lubrication. 

Since  lubrication  has  for  its  object  both  the  reduction 
of  friction  and  the  prevention  of  excessive  development 
of  heat,  the  value  of  the  lubricant  depends  on  its  efficiency 
in  reducing  friction,  its  durability  under  wear,  its  freedom 
from  liability  to  "gum,"  its  freedom  from  acid  and  grit 
and  its  permanence  of  composition  and  its  physical  con- 
dition when  subject  to  changes  of  temperature.  It  is  of 
great  importance  to  remember  that  the  higher  the  temp- 
erature the  less  is  the  lubricating  power  of  any  lubricant ; 
and  consequently  if  we  have  an  efficient  lubricant  under 
normal  conditions,  it  should  not  be  assumed  that  a  hot 
bearing  may  be  cooled  by  increasing  the  quantity  of  lubri- 
cants on  it,  but  the  cause  of  the  bearing  heating  should  be 
removed,  and   time  and  money  saved. 

It  is  needless  for  the  writer  to  attempt  any  discussion  or 
comparison  of  the  various  lubricants  and  their  character- 
istics, which  some  chemists  consider  of  so  great  import- 
ance in  the  selection  of  the  lubricants.  Suffice  it  to  say, 
that  it  has  long  since  been  an  acknowledged  fact  chat 
vegetable  oil  and  animal  fats  are  inferior  to  properly  re- 
fined petroleum  oil  for  machinery  lubrication.  Nearly  all 
vegetable  and  animal  oils  are  compounds  of  glycerine  with 
fatty  acids,  and  in  this  respect  essentially  differ  from  the 
mineral  oils.  When  kept  for  a  long  period  decomposition 
takes  place,  acid  is  set  free,  and  the  oil  becomes  rancid. 
This  rancid  oil  will  attack  and  injure  machinery. 

Regarding  viscosity,  gravity  and  the  flash,  and  burning 
temperature,  assumed  by  some  to  be  of  so  much  value 
in  determining  the  quality  of  lubricating  oil.  a  prominent 
writer  in  his  book  on  ''Lubricants.  Oils  and  Greases," 
says :  "The  tests  that  usually  influence  the  choice  or 
purchase  of  lubricating  oils  are  the  specific  gravity  and 
viscositv ;  but  in   realitv  these  tests  count   for  little,   for 


the  reason  that  but  a  small  idea  of  the  lubricating  quality 
of  an  oil  can  be  gained  from  either  of  the  tests  separately, 
and  not  very  much  even  when  taken  conjointly,  except 
in  extreme  eases:  as.  for  instance,  we  know  that  a  very 
thin  light  oil  is  useless  for  steam  cylinder  ami  heavy 
journal  lubrication,  and  that  .a  thick  heavy  oil  is  equally 
useless  for  light,  high-speed  spindles." 

Another  writer  says  of  "specific  gravity":  "It  may 
be  pointed  out  that  this  characteristic  affords  little  or  no 
information  a--  regards  the  lubricating  powers  of  an  oil. 
The  specific  gravity  is.  however,  an  aid  in  selecting  an 
oil  lor  a  particular  class  of  machinery.  The  viscosity 
does  not  furnish  an  absolute  means  of  determining  the 
lubricating  value  of  an  oil.  either,  although  it  enables  one  , 
to  draw  certain  conclusions.  Thus,  if  the  viscosity  is  too 
low,  the  film  of  oil  which  keeps  the  bearings  of  rapidly 
moving  machinery  apart  is  not  sufficiently  developed  to 
keep  the  metal  surfaces  asunder,  and  therefore  the  fric- 
tion between  them  is  not  sufficiently  diminished.  Again, 
if  the  viscosity  of  an  oil  is  too  high,  the  resistance  of  the 
film  is  so  great  that  heating  occurs  and  the  bearings  be- 
come warm,  and  even  hot,  the  heat  so  generated  being 
proportional  to  the  internal  friction  of  the  oil.  or,  in  other 
words,  to  its  viscosity.  That  oil  will  prove  the  best  which 
under  given  conditions  of  speed,  pressure  and  temperature 
has  the  lowest  permissible  viscosity." 

Many  consumers  of  large  quantities  of  lubricating  oil, 
particularly  large  railway  systems,  are  provided  with 
laboratory  facilities,  both  chemical  and  physical,  and  it  not 
infrequently-  happens  that  those  in  charge  of  these  labora- 
tories feel  that  the  department  is  not  entirely  fulfilling 
its  purpose  if  it  does  not  exercise  a  certain  supervision 
over  the  purchase  of  lubricating  oils;  making  very  rigid 
requirements  for  the  flash,  burning,  viscosity  and  gravity 
tests,  assuming  when  the  oils  meet  these  requirements  that 
they  have  fine  lubricating  qualities,  when,  as  a  matter  of 
fact,  oils  having  much  better  lubricating  qualities  may  be 
barred  by  the  very  requirements  intended  to  serve  as  a 
means  for  getting  the  best,  the  requirements  thus  defeat- 
ing the  verv  purpose  they  were  intended  to  serve."  Prof. 
Thurston  in  his  book  on  "Friction  and  Lost  Work  in 
Machinery,"  states  in  this  connection:  "The  consumer 
will  usually  find  it  economical  to  use  that  lubricant  which 
he  has  found  to  be  the  best,  with  little  regard  to  price,  and 
often  finds  real  economy  in  using  the  better  material,  gain- 
ing enough  to  pay  excess  in  the  total  cost  very  many  times 
over." 

When  it  is  considered  that  the  locomotive,  and  all  it  has 
accomplished  in  the  interests  of  man,  would  not  have  been 
possible  but  for  the  principle  of  lubrication,  the  import- 
ance of  the  knowledge  of  this  subject  becomes  at  once 
apparent.  Lubrication  has  been,  and  is.  just  as  essential 
in  making  the  locomotive  possible  as  that  great  source  of 
power,  heat  energy,  or  the  water  which  affords  a  medium 
for  its  conversion  into  an  active  force.  Without  lubrica- 
tion the  locomotive  would  be  impossible,  and  even  with  it 
a  considerable  portion  of  the  power  developed  by  the  lo- 
comotive is  exerted  to  overcome  the  resistance  in  its  mov- 
ing parts  due  to  friction. 

While  the  information  obtainable  on  the  subject  is 
rather  meager,  we  know  that  the  lubricants  used  and  the 
means  of  applying  them  to  the  primitive  locomotive  were 
in  keeping  with  the  crude  design  of  all  the  parts ;  and  in- 
asmuch as  we  find  that  the  modern  locomotive  with  its 
nicely  designed  parts  and  using  the  very  best  lubricant 
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applied  by  modern  methods,  loses  through  friction  over 
10  per  cent  of  the  maximum  power  developed;  and  as  we 
know  this  quantity  or  proportion  of  waste  energy  is  con- 
siderably affected  by  the  quality  of  the  lubricant  used,  it  is 
reasonable  to  suppose  that  the  success  of  the  early  locomo- 
tive was  in  no  small  measure  delayed  by  faulty  and  in- 
efficient lubrication. 

The  present  hydrostatic  lubricator  with  its  disc  sight 
glasses  and  attachments  for  stopping  the  feed  without  dis- 
turbing the  adjustment  of  the  feed  valve,  and  automatic 
drain  valve  for  preventing  loss  of  oil  when  draining  lubri- 
cator, is  a  tremendous  advance  in  the  interest  of  safety  and 
economy  over  the  tallow  cup  of  forty  years  ago.  But  it 
is  neither  fool-proof  nor  perfect;  it  requires  intelligent 
handling  for  effective  service,  and  for  it  to  give  the  most 
effective  service  the  locomotive  must  also  have  intelligent 
handling.  The  lubricator  should  be  so  located  that  the 
engineer  may  have  an  unobstructed  view,  not  only  of,  but 
,  through  the  sight  feed  glasses  ;  and  in  all  cases  it  must 
I  e  located  so  that  the  oil  pipes  have  a  constant  downward 
course,  as  an  upward  turn  in  the  pipe  will  pocket  the  oil 
and  result  in  an  intermittent  feed  to  the  valve  and  cylinder, 
and  consequent   imperfect   lubrication. 

The  best  service  from  a  valve  or  cylinder  oil  requires 
that  it  enter  the  steam  chest  thoroughly  atomized,  each 
drop  being  divided  into  thousands  of  minute  drops  or 
atoms  as  it  reaches  the  rubbing  surfaces.  This  is  ac- 
complished by  a  combination  process  of  emulsification. 
vaporization  and  atomization  and  it  follows  that  a  first- 
class  cylinder  oil  must  possess  the  qualities  to  readily 
emulsify  and  atomize,  with  a  sufficient  degree  of  vaporiza- 
tion to  spread  itself  over  the  surface  with  the  steam,  in 
other  words,  to  lubricate  the  steam.  Uniformity  of  dis- 
tribution is  as  important  as  the  uniformity  of  suppl]  . 
These  are  principles  that  apply  to  valve  and  cylinder  lu- 
brication, irrespective  of  type  of  valve  or  temperature  oi 
steam. 

The  design  of  valve  and  method  of  introducing  the  oil 
are  very  important  factors.  It  has  been  practically  dem  in- 
strated  that  a  flat  or  slide  valve  cannot  be  successfully 
used  with  very  high  temperature  of  steam,  because  of  'he 
heat  warping  the  valve,  presenting  an  uneven  surface  to 
the  heat,  but  with  the  modern  locomotive  of  today  we  have 
piston  valves  with  superheated  steam  which,  after  giving 
our  engineers  some  alarm  on  the  start,  we  find  are  as  easy 
(if  not  easier)  to  lubricate  than  slide  valves  with  saturated 
steam. 

The  evolution  of  the  locomotive  has  carried  with  it 
the  progress  from  the  earlier  method  of  delivering  the 
lubricant  through  the  medium  of  a  plug  cup,  located  on 
top  of  the  steam  chest,  to  the  more  convenient  location 
in  the  cab.  The  automatic  displacement  cup  located  on 
top  of  the  steam  chest,  has  been  superseded  by  the  hydro- 
static or  mechanically  operated  lubricators,  but  it  seems 
that  because  in  the  infancy  of  the  locomotive  from  the  top 
of  the  steam  chest  was  the  logical  place  to  admit  the  lubri- 
cant, precedent  rules  that  the  old  custom  shall  prevail. 

Is  there  any  good  reason  for  a  continuance  of  this 
practice,  other  than  convenience,  custom  or  precedent  ? 

This  line  of  argument  does  not  apply  to  engines  using 
superheated  steam  so  much,  as  the  heat  at  high  tempera- 
ture superheated  steam  is  usually  sufficient  to  separate  the 
oil  into  particles  small  enough  to  be  carried  by  the  steam 
without  the  presence  of  water. 

In  connection  with  the  thought  just  advanced  it  is 
proper  to  bear  in  mind  that  with  the  use  of  the  hydrostatic 
lubricator,  the  oil  is  not  forced  into  the  steam  chest,  but 
is  entirely  dependent  upon  the  force  of  gravity  to  carry 
it  there.  This  depends  upon  gravity  for  perfect  operation 
and  the  fact  that  the  gravitative  force  only  acts  upon  the 
oil   when   the   steam   pressure  is  uniform  throughout   the 


entire  lgenth  of  the  lubricator  pipes,  is  probably  the  great- 
est imperfection  of  the  hydrostatic  lubricator ;  but  its 
reliability  in  other  respects  and  its  ease  of  maintenance 
so  preponderates  this  fault  that  it  is  commended  as  the 
most  acceptable  device  for  the  purpose.  As  practically 
everv  handbook  published  for  the  benefit  of  the  locomo- 
tive engineer  describes  in  detail  the  various  types  ot  hy- 
drostatic lubricators  and  the  proper  method  of  applying 
and  operating  them,  it  is  not  necessary  to  devote  space 
to  features  that  have  been  fully  covered  by  more  able 
writers. 

The  engineer  of  experience  has  learned  that  it  is  neces- 
sary when  working  his  engine  under  certain  conditions 
with  full  throttle  to  occasionally  ease  up  on  the  throttle  to 
permit  the  steam  pressure  in  the  lubricator  pipe  to  equal- 
ize, otherwise  the  pressure  becomes  greatest  at  the  steam 
chest  end  of  the  pipes,  and  the  material  in  the  pipes  ceases 
to  flow  downward,  thus  interfering  with  proper  lubrica- 
tion. When  the  engineer  is  unacquainted  with  the  existence 
of  this  condition,  he  often  wrongly  assumes  that  the  lubri- 
cator is  not  feeding  enough  oil  when  his  engine  begins  to 
indicate   improper   lubrication. 

With  the  more  general  application  of  high  temperature 
superheaters  to  locomotives  many  were  concerned  to  know 
how  the  valves  and  cylinders  of  the  locomotive  using  high 
temperature  superheated  steam  were  to  be  lubricated,  and 
whether  the  oil  would  stand  the  high  temperature  and 
still  retain  its  lubricating  properties.  Because  of  the 
use  of  improper  material  in  the  cylinders  and  packing,  and 
the  lack  of  experience  in  handling  the  superheat  locomo- 
tives, much  trouble  was  at  first  experienced  in  the  opera- 
tion and  maintenance  of  some  of  these  locomotives,  and 
it  was  very  promptly  assumed  by  some  that  the  fault  lay 
in  the  lubricant.  The  manufacturers  of  the  lubricant, 
after  careful  investigation,  determined  that  the  lubricant 
was  able  to  meet  this  new  tax  upon  it  without  being  ap- 
preciably affected  as  to  its  value,  and  were  very  shortly 
able  to  convince  the  doubtful  of  the  correctness  of  their 
conclusions. 

Since  the  substitution  of  materials  more  able  to  resist 
wear  and  tear  at  high  temperature,  and  a  better  know- 
ledge resulting  from  experience  in  the  proper  handling  of 
superheat  locomotives,  the  troubles  of  maintenance  ;  nd 
operation  have  practically  disappeared  and  it  has  been 
found  that  this  type  of  locomotive  can  be  just  as  effectively 
and  economically  lubricated  as  the  non-superheat  locomo- 
tive. 

The  important  thing  to  remember  in  the  operation  of  the 
locomotive  using  superheated  steam  is  that  the  lubricant 
does  not  flash  or  burn  in  an  atmosphere  of  steam,  even 
though  it  be  1,000  degrees  Fahr. ;  therefore  if  care  be 
exercised  to  maintain  an  atmosphere  of  steam  in  the  steam 
chests  and  cylinders  there  will  be  no  carbonization  of  a 
proper  lubricant.  Those  railway  officers  having  had  the 
longest  and  most  extensive  experience  in  operating  the 
superheat  locomotives  require  these  engines  to  be  equipped 
with  some  form  of  auxiliary  or  drifting  throttle  to  be 
opened  when  the  main  throttle  is  closed  while  the  engine 
is  drifting. 

Experience  has  taught  the  unprejudiced  that  the  direct 
cylinder  feed  is  not  only  unnecessary,  but  that  better  re- 
sults are  actually  obtained  without  it.  Much  of  the  ac- 
cumulation in  the  cylinders  and  deposit  on  the  cylinder 
walls  of  these  engines  is  undoubtedly  due  to  too  much 
oil.  and  this  has  been  found  to  be  the  case  mostly  with 
engines  equipped  with  the  lubricator  pipes  connected 
direct  to  the  cylinders. 

If  the  theory  of  effective  valve  and  cylinder  lubrication 
by  saturating  the  live  steam  with  the  lubricants  be  true, 
then  it  is  true  that  the  lubricator  pipes  leading  directly 
to  the  cylinders  are  not  necessary,  because  ample  lubrica- 
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tion  is  secured  from  the  particles  of  "il  contained  in  t' e 
steam,  which  must  come  in  contact  with  the  cylinder  walls 
after  leaving  the  steam  chest.  The  hydrostatic  lubricator 
must  inevitably  maintain  a  more  continuous  and  uniform 
teed  of  oil  to  the  cylinders  on  locomotives  using  super 
heated  steam  than  on  those  using  saturated  strain;  for  the 
reason  that  the  steam  in  being  forced  through  the  con- 
torted passages  of  the  superheater  suffers  a  loss  in  pres 
sure  before  reaching  the  steam  che  t,  consequently  the 
■-team  pressure  in  the  lubricated  pipes,  at  the  -•team  chest 
end  of  the  pipe,  never  excee  Is  or  even  e  |iial>  the  pressure 
of  the  lubricator  end. 

It  should  l>e  borne  in  mind  that  the  onh  force  behind  the 
steam  flowing  through  the  superheater  to  the  -team  chest 
is  the  boiler  pressure,  and  that  notwithstanding  the  super- 
heating the  steam  in  overcoming  the  friction  in  the  super- 
heater pipes  must  lose  in  pressure  before  reaching  the 
steam  chest. 

The  advancement  in  the  lubrication  of  the  external 
part-  of  the  locomotive  has  probably  not  been  so  great  as 
with  valves  and  cylinders,  yet  a  marked  improvement  has 
been  effected,  both  in  the  interest  of  efficiency  and  econ- 
omy,  by  the  substitution  of  mineral  for  vegetable  and 
animal  oils  tor  this  purpose. 

The  introduction  of  mineral  oil  for  locomotive  lub.ica- 
tion  can  best  he  told  by  quoting  from  the  1909  report  of 
the  Master  Mechanics  Committee  on  Locomotive  Lubri- 
cation. On  page  269  of  1909  proceedings.  American 
Railway  Master  Mechanics'  Association,  we  rind  the  fol- 
lowing : 

"The  mineral  oils  or  petroleums  were  placed  on  the 
market  in  the  vears  soon  following,  and  on  account  of 
their  cheapness  and  superiority  as  a  lubricant  their  use 
became  general.  The  natural  West  Virginia  oil.  with 
its  in  table  characteristics  .  .  .  immediately  found 
favor  and  was  considered  superior  to  sperm.  The  pro- 
duction of  West  Virginia  oil  was  limited,  and  as  the  de- 
mands rapidly  increased  the  supply  was  soon  exhausted. 
Mineral  oils  of  varying  qualities — good,  indifferent  and 
bad — competed  for  the  lubricating  business,  and  .is  uni- 
formity was  desirable  the  old  adage  of  'necessity  l.cin^ 
the  mother  of  invention'  was  exemplified  by  a  manufac- 
turing concern  in  1869  introducing  for  railroad  service 
an  oil  for  external  lubrication,  combining  the  excellent 
qualities  of  nature's  best  lubricating  product  with  other 
ingredients,  producing  an  article  which  met  all  the  re- 
quirements of  the  day:  ...  a  gravity  permitting  of 
readv  flow,  and  the  sustaining  power  for  support  of  the 
ever-increasing  loads  upon  the  bearing  surface?.  The 
lubricant  has  stood  the  test  of  service  from  the  date  of 
its  introduction,  and  is  now  used  on  the  majority  of  the 
railroads  of  this  country,  as  well  as  on  many  of  tue  Eng- 
lish and  Continental  lines  of  Europe." 

The  rapid  development  of  the  locomotive  into  units  of 
very  heavy  power,  occasioned  by  the  constantly  increasing 
demand  of  transportation,  have  gradually  produced  such 
radical  changes  in  the  manner  of  operation  and  main- 
tenance, until  lubricating  conditions  seemed  to  demand  the 
use  of  grease  on  crank  pins,  and  a  little  later  the  same 
lubricant  began  to  find  favor  when  applied  to  driving 
journals. 

The  popular  argument  in  favor  of  the  use  of  grease  on 
driving  journals,  is  that  the  bearings  require  less  care  and 
attention  than  when  lubricated  with  oil.  The  influence 
of  this  argument  has  been  rather  far  reaching  in  its  e:lect 
upon  the  conditions  surrounding  the  lubrication  and  main- 
tenance of  the  most  important  hearing  on  the  locomotive, 
with  the  result  that  so  little  care  is  coming  to  be  used 
in  the  proper  preparation  and  maintenance  of  main 
journals  and  liearings  that  it  is  to  he  feared  that  the  day 


may  come  when  the  mechanical  department  will  have  to 
recognize  that  power  conditions  with  grease  lubrication 
an  more  of  a  problem  than  with  oil,  and  the  executive 
officers  of  roads  will  endeavor  to  find  the  cause  of  the 
increased   fuel  consumption. 

The  annual  oil  bill  of  a  large  and  important  railroad  is 
something  of  an  item  and  the  effective  lubrication  oi  the 
locomotive  has  a  vital  relation  to  successful  transporta- 
tion, hut   the  cist   of   fuel  and  iocomotive  maintenance  are 

subjects  which  in  the  present  struggle  for  profitable  opera- 
tion cannot  very  well  be  ignored..  Fuel  consumption  for 
locomotives  of  this  country  is  above  estimation.  If  the 
loss  of  energy  of  the  locomotive  under  the  best  conditions 
be  10  per  cent,  and  the  conditions  are  such  as  to  increase 
this  loss  5  per  cent,  added  annually  to  the  cost  of  fuel 
from  which  no  revenue  is  being  derived. 

To  get  the  best  results  from  the  use  of  grease  in  driving 
boxes,  the  brasses  should  he  made  of  good  hearing  metal, 
homogeneous  and  free  from  all  imperfections  incident  to 
poor  laundry  work:  they  should  be  bored  to  proper 
diameter  and  given  a  reasonably  good  fit.  using  the  same 
care  in  all  respects  as  for  oil  lubricated  bearings.  The 
perforated  screen  of  the  grease  cellar  must  be  made  to 
exactly  conform  to  the  diameter  and  have  a  full  bearing 
against  the  journal  over  its  entire  surface;  otherwise  the 
grease  does  not  feed  properly  and  becomes  carbonized 
resulting  in  a  hot  box.  The  grease  cake  should  he  ma- 
chine pressed  to  fit  the  cellar  and  net  allowed  to  get  too 
thin  before  it  is  renewed. 

Driving  journal  lubrication  is  too  important  a  feature 
in  locomotive  operation  to  relegate  to  the  ignorant  and 
irresponsible. 

Running  locomotives  at  high  speed  that  have  been  de- 
signed to  pull  heavy  loads  at  low  speeds,  is  one  of  the 
most  common  causes  of  heating  of  locomotive  journals. 
A  locomotive  with  driving  wheels  of  54-inch  diameter, 
journals  of  10-inch  diameter,  and  a  30-inch  piston  stroke, 
running  45  miles  an  hour  has  a  piston  speed  of  1,400  feet 
per  minute,  and  the  speed  of  the  surface  of  the  driving 
journal  is  12  feet  per  second;  the  speed  of  both  the  piston 
and  driving  journals  being  twice  what  it  should  be. 

The  lubrication  of  the  other  parts  of  the  locomotive 
has  undergone  no  great  change,  except  in  the  character 
of  the  lubricants  and  the  economical  use  of  it. 

The  adoption  of  types  of  valve  gear,  other  than  the 
Stevenson  link  motion,  the  rubbing  parts  of  which  are 
more  accessible  and  less  liable  to  heat,  has  assisted  much 
towards  more  effective  and  economical  lubrication  of  these 
parts. 

Before  entering  into  a  discussion  of  the  effect  of  lubri- 
cation it  might  be  necessary  to  somewhat  understand  the 
laws  of  friction  and  the  necessity  for  efficient  lubrication- 

Lnlubricated  or  solid  friction  is  defined  as  the  force 
which  acts  between  two  bodies  at  their  surface  of  contact 
so  as  to  resist  their  sliding  on  each  other,  and  which  de- 
pends on  the  force  with  which  the  bodies  are  pressed 
together. 

Lubricated  friction  is  defined  as  the  force  acting  be- 
tween two  oil  films  so  as  to  resist  them  sliding  on  each 
other  and  is  not  dependent  on  the  force  between  the  bodies 
so  long  as  this  force  does  not  squeeze  out  the  oil  film 
and  therefore  bring  about  solid  friction. 

Unlubricated  or  solid  friction  iscaused  as  follows: 

While  a  journal  may  to  the  naked  eye  look  and  be  what 
is  commonly  called  smooth,  still  there  cannot  he  any  such 
condition  on  metal,  and  the  surfaces  are  made  up  of  mil- 
lions of  minute  projections.  These  projections  interlock 
with  like  or  unlike  projections  on  the  bearing  surfaces, 
and  as  the  force  holding  the  bodies  together  is  increased 
so  will  the  force  to  move  them  over  one  another  be  in- 
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creased;  these  projections  rubbing  in  contact  causes  aDra- 
sion. 

Widely  different  classes  of  metals  are  used  for  bearings 
from  that  used  for  journals  and  the  projections  on  their 
faces  being  decidedly  different  they  do  not  lock  so  uni- 
formly as  like  metals. 

It  is  quite  apparent,  then,  that  the  friction  is  wholly 
dependent  on  the  force  pressing  the  two  bodies  together, 
and  differs  with  the  classes  of  metals  forming  the  bodies. 

The  abrasion  limit  is  regulated  by  the  hardness  of  the 
softer  metal,  and  the  friction  is  greatest  with  the  soft  and 
least  with  the  hard  metals. 

Lubricated  friction  is  caused  as  follows: 

The  lubricant  is  (by  the  rotary  motion  of  the  journal  i 
forced  or  pumped  in  between  the  two  bodies,  with  a  pres- 
sure sufficient  to  force  them  apart,  and  the  lubricant  ad- 
heres to  the  surface  of  the  journal  and  the  surface  of  the 
bearing  and  does  not  slip  on  these  surfaces,  this  adhesion 
being  greater  than  the  cohesion,  therefore  one  film  slips 
on  the  other  film,  and  one  film  sliding  on  another  cannot 
abrade. 

The  friction,  then,  is  caused  somewhat  by  the  cohesion 
or  viscosity  of  the  lubricant,  and  somewhat  by  the  load 
and  velocity,  and  proportional  to  the  area  of  rubbing 
surface. 

This  last  item  shows  that  it  is  poor  practice  to  have 
bearing  surfaces  of  too  great  an  area  and  unduly  reduc- 
ing the  pressure  per  square  inch,  as  friction  is  directly 
proportional  to  the  area  and  not  proportional  to  the  pres- 
sure due  to  load. 

Friction  represents  work  and  therefore  heat  must  be 
generated,  but  it  must  not  he  assumed  that  bearings  run- 
ning at  the  lowest  observed  temperatures  are  giving  cor- 
responding low  coefficient  of  friction,  as  some  lubricants 
have  the  properties  of  carrying  off  heat  which  is  not  ob- 
served, and  thereby  showing  lower  temperatures  than 
some  other  lubricants  but  showing  a  higher  coefficient. 

To  prove  this,  tests  have  been  made  with  the  following 
results:  With  a  journal  velocity  of  306  feet  per  minute 
and  a  load  of  350  pounds  per  square — ■ 

With  "A"  oil,  temperature  103°  F.,  coefficient  friction  .0023. 
With  "11"  oil,  temperature  110°  I\.  coefficient  friction  .0018. 
With  "D"  oil,  temperature  130°  F.,  coefficient  friction  .0035. 

This  shows  that  the  "B"  oil  ran  with  28%  less  friction 
than  the  "A"  oil,  although  the  temperature  was  7  degrees 
higher,  and  shows  that  observed  temperature  does  not 
always  indicate  the  efficiency  of  a  lubricant. 

There  is  another  feature  of  friction  that  is  very  im- 
portant especially  in  locomotive  service,  and  that  is  the 
coefficient  on  the  start  ;  some  lubricants  show  a  very  great 
advantage  over  others  in  this  respect,  as  the  results  of  the 
following  tests  show. 

The  test  equipment  was  the  same  as  that  mentioned 
above  and  the  starting  or  static  coefficient  of  friction  was 
as  follows : 

■  With  "A"   oil.    coefficient    at  start  .0034 

With  "B"   oil.    coefficient   at  start  OIL1" 

Willi  "i  "   oil,    coefficient,   at  start  .005 

With  "D"   oil,    coefficient   at  start  .00/ 

The  "B"  oil  is  shown  far  superior  to  the  others,  having 
an  efficiency  of  30%  over  the  "A"  oil  and  170%  over  the 
"H''  oil.  This  is  caused  by  the  "B"  oil  having  superior 
adhesion  qualities  at  running  temperatures,  so  that  it  does 
not  drain  off  the  journal  readily  when  at  rest,  and  also 
having  superior  body  it  is  not  readily  squeezed  out  of  the 
load  when  at  rest. 

The  foregoing  gives  in  a  brief  and  crude  way  the  laws 
of  friction  and  also  the  effect  of  lubrication  in  overcom- 
ing or  rather  reducing  it.  and  shows  what  effect  high- 
class  lubricants  must  have  on  locomotive  service. 


The  effect  of  non-efficient  lubrication  on  locomotive 
service  may  be  divided  as  follows : 

The  power  losses  due  to  the  friction  of  the  various 
parts. 

The  loss  of  metal  due  to  wear. 

The  various  losses  of  time  and  material  due  to  heated 
bearings. 

The  reduced  tonnage  and  increased  coal  consumption 
and  delav  due  to  pistons  and  valves  blowing. 

The  time  when  engines  are  held  out  of  service  for  re- 
pairs, and  the  expense  of  labor  doing  repairs. 

The  first  item  or  power  losses  due  to  friction  is  in  gen- 
eral not  given  much  study  or  consideration  in  locomotive 
service,  on  account  of  it  being  a  hidden  loss  and  also 
sometimes  from  the  opinion  that  it  cannot  be  in  any  way 
controlled,  or  that  perhaps  any  friction  reduction  that 
could  he  made  would' not  cause  much  benefit. 

Circular  Xo.  8  issued  by  the  Experimental  Engineering 
I  ><  p.u'tment  of  the  University  of  Illinois  shows  from  tests 
that  1  <}'r  to  1.27c  of  the  total  coal  fired  is  used  to  over- 
come the  friction  of  a  locomotive.  These  figures  were 
also  used  by  the  Fuel  Conservation  Committee  during 
Federal  control  of  railroads. 

This  apparent  low  percentage  of  fuel  consumption  has 
led  some  to  regard  locomotive  friction  as  not  being  a  very 
important  factor;  hut  it  must  be  remembered  that  only 
about  6%  of  the  total  coal  fired  is  available,  so  that  the 
friction  is  approximately  one-seventh  of  the  developed 
pi  iwer. 

It  is  quite  apparent  then  that  for  each  z/i%  that  the 
locomotive  friction  is  reduced  that  the  effective  work  at 
the  draw-bar  is  increased  4%,  which  clearly  demon- 
strates the  importance  of  friction. 

In  another  laboratory  test  at  the  University  of  Illinois 
they  give  the  following  relation  of  friction  horsepower 
to  total  indicated  horsepower  on  an  Illinois  Central  rail- 
road locomotive.  2-8-0  tvpe,  209,000  pounds  on  drivers, 
22x30-incri  cylinders,  using"  saturated  steam: 


\I  Eles  per 

Per  Cent. 

Indicated 

Hour 

rut-Off 

Indicated  H.  P. 

H.  P.  Friction 

20 

16% 

550 

121 

30 

16% 

700 

140 

40 

16% 

800 

136 

10 

24', 

400 

76 

20 

2  1' 

780 

125 

30 

24', 

1.000 

165 

40 

24', 

1,100 

187 

10 

40% 

725 

87 

20 

40% 

1.270 

127 

30 

40% 

1.600 

192 

40 

[Of, 

1,660 

250 

10 

IS', 

020 

92 

20 

489? 

1.365 

150 

30 

48' ; 

1 .665 

200 

40 

48% 

1,700 

246 

The  average  indicated  friction  horsepower  to  total  indi- 
cated horsepower  in  the  above  table  is  approximately 
I  ! '  ,    or  practically  one-seventh  as  noted  above. 

It  must  lie  assumed,  however,  that  the  frictions  men- 
tioned include  only  the  friction  of  the  lubricated  bearings 
of  the  locomotive  as  it  includes  the  rolling  friction  of  the 
wheels  on  the  rails,  the  friction  due  to  the  inertia  of  the 
parts,  etc. 

Applied  to  each  1,000  pounds  of  coal  fired,  the  above 
frictions  would  be  approximately  as  follows: 

1,000  pounds  of  coal  fired — 

40%  or  400  pounds  lost  in  gases,  cinders,  etc. 
52%  or  520  pounds  lost  in  exhaust,  etc. 
8%  or  80  pounds  available  for  power. 

Then  of  these  80  pounds  14%  is  used  to  overcome  fric- 
tion and  86%  of  it  is  available  at  the  draw-bar. 
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The  friction  then  represents  11.2  pounds  or  1.12%  of 
the  total  coal  fired. 

The  draw-bar  power  then  represents  68.80  pounds  or 
6.88$    Of  the  total   coal   fired. 

To  apply  the  elVects  of  lubrication  to  the  foregoing,  let 
us  assume  thai  the  above  was  based  on  the  performance 
of  the  "B"  oil  mentioned  previously,  and  then  if  the  "A" 
and  "D"  oils  were  used,  the  following  would  he  the  re- 
sult- : 


Pei  e,  ni. 

Pounds 

1  'cr  Cent. 

Pounds 

Ol      li.Ml 

1  ,,,) 

ol  Total  Per  Cent. 

i  ".it  for 

CobI 

In, 

t loal      Friction  to 

Friction 

Fired 

Draw-Bar 

Fired     Oraw-Bar 

Using 

"B" 

oil  . 

.  ..    11.2 

1.12 

68.8 

6.88           16 

"  \" 

oil  . 

...    14.33 

1.43 

65.66 

6.56          21 

t 'silly 

•D" 

nil    . 

...  2172 

2.17 

58  17 

5.82           37 

These  figures  are  based  on  the  coefficient  of  friction 
tests  of  the  "  \."  "I!"  and  "D"  oils  as  given  in  a  previous 
paragraph  of  this  paper. 

Note  the  small  differences  in  the  percentage  of  coal 
tired  makes  a  very  large  difference  in  the  percentage  of 
friction  to  the  draw-bar. 

Some  reduction  is  necessary  to  all  these  percentages  to 
make  them  exactly  correct,  because  the  percentage  of 
fl  etion  is  not  all  due  to  lubricated  areas,  but  the  differen- 
tial- would  be  the  same,  so  for  a  comparative  statement 
they  are  correct  and  show  clearly  the  important  effect  of 
lubrication   on  locomotive  service. 

The  area  of  lubricated  surfaces  on  a  23T/2x26  Pacific 
type  locomotive  is  approximately  42,327  square  inches, 
and  of  this  amount  6.950  square  inches  is  contained  in  the 
cylinders,  valves,  pistons,  and  (>,174  square  inches  in  the 
driving  journals  and  bearings;  with  a  73-inch  wheel  the 
surface  rubbed  over  per  mile  is  approximately  10,485.000 
square  inches. 

The  total  areas  on  a  in'.x.iM  in.  Mikado  type  locomo- 
tive are  51,919  square  inches,  including  10,000  square 
inches  of  cylinder  and  valve  area,  and  8.140  square  inches 
of  riving  journal  and  bearing  surface;  with  a  56-inch 
wheel  the  surface  rubbed  over  per  mile  is  approximately 
15,808.000  square  inches. 

Driving  journals  of  locomotives  are  responsible  for  a 
large  percentage  of  friction,  and  tests  have  shown  that  it 
is  an  easy  matter  to  supply  a  lubricant  that  will  reduce 
these  temperatures,  but  it  has  been  demonstrated  that  such 
lubricants  will  not  stand  up  when  the  driving  journals  are 
subjected  to  unusual  loads,  such  as  unequalized  spring 
gear,  or  wedges  sticking,  etc..  so  that  it  is  somewhat  nec- 
essary to  pay  some  oenalty  in  friction  to  insure  against 
mechanical  defects  which  occur  frequently. 

The  lubrication  of  a  locomotive  is  a  semi-automatic 
mechanical  operation  that  cannot  be  forced,  and  no  jour- 
rial  can  be  compelled  to  take  up  a  greater  oil  film  than  its 
speed  and  weight  and  class  of  lubricant  requires,  and  on 
reciprocating  parts,  such  as  pistons,  tests  have  shown  that 
after  a  proper  oil  film  is  formed  any  further  amount  will 
not  reduce  friction. 

The  following  notes  on  piston  ring  lubrication  test  will 
somewhat  demonstrate  this  statement  : 

With  the  ring  unluhricated  the  coefficient  of  friction 
was  about  7L>%,  with  an  oil  feed  of  one  drop  in  two 
minutes  the  coefficient  was  about  5%,  and  with  one  drop 
per  minute  about  3%  :  a  feed  of  two  drops  tier  minute 
reduced  the  friction  to  1  r/-  .  and  no  volume  of  oil  supplied 
would  reduce  it  below  this  point. 

The  locomotive,  like  any  other  steam-driven  unit,  de- 
pends greatlv  for  its  efficiency  on  the  proper  distribution 
of  steam,  and  its  efficiencv  is  low  at  the  best,  so  that  even 
a  small  leakage  of  the  valves  or  pistons  is  a  costly  matter 
in  both  power  and  fuel  losses. 

Railroads  in  general  have  no  record  or  knowledge  of 
the   separate   cost   of   repairs   of   lubricated   parts,   or   the 


cost  due  to  heated  bearings,  or  the  frictional  load  lo  i 
and  most  roads  could  use  an  oil  that  was  25%  below  par 
as  a  lubricant  and  so  long  as  it  did  not  cause  an  unusual 
number  of  healed  bearings  they  would  not  know  of  its 
inefficiency  with  respect  to  frictional  load  or  frictional 
wear. 

Heated  bearings  are  costly  on  cars,  but  they  are  more 
so  on  locomotives,  as. a  car  can  be  set  out  without  much 
delay,  while  a  locomotive  has  to  come  through  with  its 
corresponding  delay  to  crews  and  business. 

Piston  and  valve  blows  also  develop  on  the  line,  causing 
the  locomotive  to  be  handled  perhaps  a  hundred  miles 
with  reduced  tonnage,  fuel  losses  and  delays. 

If  even  the  frictional  load  costs  of  the  various  lubricants 
were  fully  known,  it  would  show  that  only  lubricants  of 
the  highest  class  are  suitable  for  efficient  locomotive  serv- 
ice irrespective  of  the  cost  of  the  lubricant. 

The  improvements  in  the  parts  of  the  locomotive;  im- 
proved oil  houses,  equipped  with  adequate  storage  tanks 
and  self-measuring  devices;  improved  methods  of  satu- 
rating the  waste  packing  and  removing  the  surplus,  oil  in 
room  kept  at  proper  temperature,  the  reclamation  and  re- 
use of  grease;  the  reclamation  and  renovation  of  old 
waste  packing  by  putting  it  through  a  hot  oil  hath;  the 
proper  preparation  of  grease  into  forms  for  driving  jour- 
nal lubrication  and  into  candles  and  discs  for  crankpin 
lubrication  ;  and,  above  all,  the  daily  attention  given  the 
subject  by  railway  officers  and  subordinates,  combined 
with  the  greatest  of  all  essentials  in  the  economical  use  of 
anything,  proper  accounting  and  comparative  statements, 
have  all  been  important  factors  in  bringing  about  an  econ- 
omy  in  locomotive  lubrication  that  has  not  only  awakened 
the  wonder  of  all  acquainted  with  it,  hut  has  aroused  such 
an  interest  in  the  minds  of  railroad  officers  that  they  have 
applied  the  same  methods  for  economv  to  other  depart- 
ments with  the  result  that  it  is  impossible  to  estimate  the 
total  saving  that  has  resulted  directly  and  indirectly  from 
these  methods. 

Notwithstanding  some  opinions  to  the  country,  the  eco- 
nomical lubrication  of  the  locomotive  inevitably  means 
efficient  lubrication,  for  the  reason  that  a  more  than  suffi- 
cient'oil  not  only  encourages  a  wasteful  and  careless  ap- 
plication, but  also  fosters  a  thoughtless  and  irresponsible 
attitude  towards  locomotive  operation  and  maintenance; 
while  a  supply  which  has  been  intelligently  determined  as 
sufficient  tends  towards  careful  use  of  lubricant  and  care- 
ful operation  and  maintenance.  Even  at  this  late  day, 
when  we  know  that  after  all  the  modern  term  "scientific 
management"  is  only  a  term  for  finding  the  best  and  mak- 
ing it  the  standard,  and  although  in  almost  every  depart- 
ment of  human  endeavor  limitations  recognized  as  stand- 
ard are  applied,  there  are  those  who  still  hesitate  to  limit 
the  supplv  of  oil  to  meet  certain  conditions,  even  when 
the  quantity  to  meet  said  conditions  has  been  well  estab- 
lished. 

There  is  no  good  reason  whv  a  number  of  men  operat- 
ing: the  same  machine  under  the  same  conditions  should 
not  he  able  to  lubricate  said  machine,  doing  uniform  quan- 
tities of  work,  with  uniform  quantities  of  lubricant.  Any 
other  arrangement  simply  encourages  inefficiency  on  the 
part  of  some  of  the  operators. 

The  Great  difference  existing;  between  the  results  ob- 
tained on  different  railroads  towards  economical  and  effi- 
cient locomotive  lubrication  is  the  strongest  possible  argu- 
ment t'-nt  the  work  of  education  has  not  been  completed, 
but  reallv  lust  begun. 

The  Committee  that  presented  the  report  consisted  of 
W.  T.  Fee.  (Can.  Nat.)  Chairman:  D.  L.  Eubank, 
( Galena  Sig.  Oil  Co.)  Tames  Fahev  (N.  C.  &  St.  L.)  J. 
A.  Cooper  (Erie)  C.  McNair,  (Galena  Sig.  Oil  Co.)  L. 
Ernest    (  Soo  Line)   and  E.  A.  Lacy   (   B  &  S). 
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How  Operating  Costs  Are  Being  Reduced 

How  railroad  managements  are  succeeding  in  reducing 
the  costs  of  producing  railroad  transportation  are  seen  in 
a  report  just  issued  by  the  Bureau  of  Statistics  of  the 
Interstate  Commerce  Commission.  The  figures  are  com- 
piled from  161  reports  from  176  steam  railroads,  and  they 
deal  with  freight  and  passenger  train  service  unit  costs. 

The  costs  per  freight  train-mile  in  July  of  this  year 
compared  with  July  a  year  ago  were  as  follows: 

1924  1923 

Locomotive  repairs $  .409  .495 

Train  enginemen 239  .254 

Fuel  for  train  locomotives 393  .454 

Enginehouse  expenses 089  .094 

Trainmen 287  .288 

(  Ither  locomotive  and  train  supplies 119  .115 

Total  selected  accounts 1.536       1.700 

The  cost  per  passenger  train-mile  in  July  of  this  year 
compared  with  July  of  last  year  were  as  follows: 

1924  1923 

Locomotive  repairs $  .227  .268 

Train  enginemen    130  .127 

Fuel  for  train  locomotives 176  .204 

Enginehouse  expenses 057  .061 

Trainmen 146  .140 

Other  locomotive  and  train  supplies 085  .090 

Total  selected  accounts   821  .890 


Railroads    Have    Spent    $1,600,000,000    for 
Equipment  in  Less  Than  Three  Years 

According  to  an  analysis  of  the  railroad  rehabilitation 
program  made  by  Robert  S.  Binkerd.  Vice-Chairman  of 
the  Committee  on  Public  Relations  of  the  Eastern  Rail- 
roads, the  railroads  of  the  country  have,  in  the  three  years 
since  1921,  invested  more  than  $1,600,000,000  in  new  cars 
and  locomotives.  Mr.  Binkerd  explained  that  this  repre- 
sents only  a  part  of  the  improvement  effected  in  the  trans- 
portation situation  since  th'e  passage  of  the  Transporta- 
tion  Act  of   1920.     Mr.   Binkerd's  statement    follows: 

"The  Car  Service  Division  of  the  American  Railway 
Association  announces  that  in  the  first  nine  months  of 
this  year  120,727  new  freight  cars  and  1,657  new  loco- 
motives were  installed  in  service  on  Class  One  railroads ; 
and  that  49.702  freight  cars  and  285  locomotives  were 
still  on  order. 

"This  means  that  in  the  three  years  since  1921,  the  rail- 
roads have  bought  454,654  new  freight  cars  and  7,348  new 
locomotives.  As  the  average  price  of  a  freight  car  is  about 
$2,250.  the  freight  car  purchases  mean  an  investment  of 
more  than  $1,000,000,000  of  new  capital.  The  average 
price  of  new  locomotives  is  about  $50,000  each,  so  that  the 
locomotive  investment  is  more  than  $350,000,000. 

"During  these  same  three  years  the  railroads  also 
bought  and  installed  approximately  8,000  all-steel  pas- 
senger-train cars.  These  cars  average  about  $30,000 
apiece  and  represent  an  investment  of  about  $240,000,000. 
Altogether,  therefore,  during  these  three  years  the  rail- 
road have  invested  more  than  1,600,000,000  in  new  cars 
and  locomotives. 

"What  is  going  on  is  the  rehabilitation  of  the  railroad 
plant  of  the  country  in  the  interest  of  larger,  more  efficient, 
and  more  economical  service.  This  represents  only  a  nart 
of  the  improvement  in  the  transportation   situation  since 


the   passage   of   the   Transportation   Act   of  1920."      The 
equipment  purchases  by  years  was  as  follows  : 

Freight  Cars  Locomotives 

1922 86,350  1,379 

1923 197.875  4,037 

1924  (nine  months) 120./ 27  1,657 

i  )n  order  Oct.  1,  1924.  .  .      40.702  285 

Totals 454,654  7,348 


New  York,  New  Haven  &  Hartford  Railroad 

Co.  Orders  Freight  and  Switching 

Locomotives 

The  New  York,  New  Haven  &  Hartford  Railroad  Co. 
has  ordered  from  the  General  Electric  Co.  and  the  Ameri- 
can Locomotive  Co.  seven  single  phase  locomotives  of  a 
new  type.  Five  of  these  units  are  for  freight  service  and 
will  be  used  on  the  main  line  between  Oak  Point  and  New 
Haven.  Conn.  The  other  two  are  switching  locomotives 
and  will  lie  used  in  general  yard  service.  Whenever 
double  heading,  these  locomotives  will  function  in  multiple 
unit  with  the  present  single  phase  locomotives. 

The  design  of  this  type  of  locomotive  is  somewhat  un- 
usual in  that  although  it  is  actuated  from  a  single  phase 
trolley  it  does  not  have  alternating  current  traction  motors. 
Each  locomotive,  in  fact,  contains  a  traveling  substation 
and  will  be  equipped  with  a  synchronous  motor  generator 
set  for  converting  the  11.000-volt  25-cycle  single  phase 
supply  to  direct  current,  and  with  direct  current  railway 
motors  driving  the  axles. 

I '(  wer  is  collected  by  the  usual  slider  pantograph  trolley 
and  is  delivered  to  a  main  transformer  situated  in  the 
locomotive  cab.  This  main  transformer  steps  down  the 
trolley  potential  in  2,300  volts,  which  drives  a  single  phase 
synchronous  motor  direct  connected  to  the  main  generator. 
The  main  generator  which  delivers  current  to  the  traction 
motors  is  designed  with  a  variable  field  and  the  speed  of 
the  locomotive  is  regulated  by  field  control  of  this  genera- 
tor. The  traction  motors  are  of  the  standard  series  direct 
current  railway  type,  the  performance  of  which  is  well 
known.  They  are  geared  to  the  axle  through  cushion 
type  gears  which  allow  a  small  movement  of  the  gear  ring 
about  the  gear  hub  or  center,  thus  minimizing  shock  and 
stresses  in  the  gears  and  pinions. 

Protective  devices  have  been  studied  with  great  care. 
Between  the  pantograph  trolley  and  the  main  transformer 
a  time  limit  automatic  oil  circuit  breaker  is  installed.  Be- 
tween the  direct  current  generator  and  the  motors  there 
are  a  high  speed  circuit  breaker  and  line  switches.  The 
high  speed  circuit  breaker  will  afford  protection  to  both 
the  motors  and  the  generators  and  will  ordinarily  prevent 
the  opening  of  the  time  limit  switch  or  of  the  trolley  or 
feeder  sectionalizing  switches  and  will  thus  prevent  any 
interference  with  the  continuous  operation  of  the  motor 
generator  set. 

The  system  of  control,  by  varying  the  field  strength  of 
the  generator  used,  in  connection  with  the  characteristics 
of  the  motor  generator  set.  gives  a  locomotive  which  is 
extremely  flexible  and  adaptable  to  all  operating  condi- 
tions. It  also  has  the  very  desirable  characteristic  of  op- 
erating at  a  power  factor  of  unity  or  better  under  all 
ranges  of  load.  The  set  has  been  made  of  sufficient  capa- 
city to  take  care  of  the  rated  loads  and  will  also  furnish 
an  appreciable  amount  of  wattless  current,  especially  at 
light  loads  for  power  factor  correction.  This  tends  to 
improve  the  trolley  voltage  for  all  load  conditions  and 
should  be  of  material  benefit  in  the  operation  of  the  entire 
system. 
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Red  SiguaL  Most   Easily  Seen 

That  red  signal  lights  arc  most  easilj  distinguished  from 
other  colors  at  a  distance  and  require  the  lowest  light  in- 
tensit)  for  unmistakable  recognition,  is  one  oi  the  con 
elusions  drawn  from  an  investigation  of  the  visibility  ol 
traffic  signals  conducted  by  the  Bureau  of  Standards.  De- 
partment of  Commerce.  <  Ireen  signals  came  second  on  the 
lisl  nf  colored  lights  eas)  to  identify,  but  for  street  traffic 
a  yellow  green  is  considered  preferable  to  the  blue  green 
used  on  the  railroads.  Blue  ranked  third  on  the  list,  but 
was  found  to  require  the  highest  intensity.  The  railroad 
yellows,  it  was  found,  were  often  mistaken  for  orange  and 
red,  and  a  lemon  yellow   gave  much  better  results. 

Several  thousand  observations  were  made  at  distances  oi 
600,  ('0O,  and  1.250  feet,  using  different  observers.  They 
were  made  under  daylight  conditions,  under  which  the 
identification  of  colored  lights  is  most  difficult.  On  the 
average,  a  red  light  of  75  candlepower  could  be  identified 
at  600  feet,  while  a  green  light  had  to  be  of  250  candle- 
power,  a  yellow  750,  and  a  blue  light  1.000.  At  900  feet 
the  requirements  were  100,  250,  and  1,500  candlepower  re 
spectively,  while  at  1,250  feet  thev  were  1,500,  2.500,  3,000, 
and  7,500. 

The  tests  are  a  part  of  a  program  of  standardization  of 
colors  for  traffic  signals  in  which  the  bureau  is  cooperating 
with  the  American  Engineering  Standards  Committee, 
the  National  Safety  Council,  and  the  American  Association 
of  State  Highway  (  tffieials.  Under  the  auspices  of  these 
organizations  a  committee  has  been  formed  which  has  now 
nearly  completed  a  code  for  colors  of  traffic  signals  and 
for  lights  for  building  exits.  This  problem  includes  the 
use  of  colored  lights  on  highway  vehicles,  along  highways, 
and  at  highway  crossings  of  steam  and  electric  railways: 
the  co-ordinated  relation  of  color,  form,  position,  and  num- 
ber of  signals,  and  their  relation  to  systems  of  flashing, 
moving,  or  other  lights:  and  methods  of  specifying  or  de- 
fining, colors  for  signal  purposes. 


Traek  Scales  Show  Improvement 

Fifty-six  and  nine-tenths  per  cent  of  all  the  railroad 
track  scales  tested  by  the  Bureau  of  Standards  of  the 
Department  of  Commerce  during  the  past  fiscal  year 
passed  the  prescribed  tolerance,  the  Bureau  announces, 
whereas  the  year  before  only  51.6  per  cent  met  these  re- 
quirements. When  the  inspection  of  these  scales  was  first 
begun  in  1914  only  3X.2  per  cent  were  satisfactory.  It  is 
evident,  the  Bureau  considers,  that  a  very  gratifying  im- 
provement has  grown  out  of  this  work,  which  is  of  impor- 
tance to  everyone  since  freight  charges  are  based  on  ton- 
nage as  determined  by  these  scales. 

Three  special  testing  equipments  are  used  for  this  work 
and  they  travel  all  over  the  country,  being  on  the  road  the 
greater  part  of  the  year.  Railroad  track  scales  will  weigh 
loads  up  to  150  tons,  so  that  their  testing  is  not  an  easy 
matter.  The  testing  must  be  well  done,  however,  as  the 
prescribed  tolerance  calls  for  an  accuracy  of  two-tenths 
of  one  per  cent  of  the  applied  load,  or  200  pounds  per 
fiftv  tons. 

Scales  were  tested  during  the  past  year  in  37  states 
and  in  the  District  of  Columbia.  Nineteen  master  scales 
were  tested,  these  being  used  as  standards  of  the  company 
to  which  they  belong,  and  1,019  commercial  scales. 

Scales  in  the  Western  district  made  the  best  showing, 
as  60.2  per  cent  were  within  the  tolerance,  while  in  the 
Eastern  district  only  56.7  per  cent  passed,  and  in  the 
South  the  proportion  was  still  lower,  only  43  8  per  cent 
being  found  up  to  standard..  The  greatest  increases  in  ac- 
curacy ever  the  results  of  last  year's  tests  were  found  in 
these  two  districts,  however. 


New  Records  in  Long  Locomotive  Runs 

Vs  a  result  of  the  progressive  development  of  locomo- 
tive efficiency  the  Union   Pacific  Railroad  has  at  present 
the  distinction  of  making  th<-  longest  coal-burning  pass 
ger  run  on  record.     A  run  of  f >44  miles  from  Kansas  City, 
Mo.,  to  Denver,  Colo.,  is  now  being  made  with  one  loco 
motive. 

I  Mlu-r  long  runs  of  the  Union  Pacific  without  change  of 
engines  arc : 

Miles 

Cheyenne,  Wyoming  to  Pocatello,  Idaho 551 

1  )envcr,  ( !i  tli  irado,  to  ( )gden,  I  'tab 577 

Council  Bluffs,  Iowa,  to  Denver,  Colorado 562 

Council    Bluffs  to  Cheyenne.   Wyoming 509 

(  heyenne  to  <  )gden  483 

Interest  attaches  to  the  long  runs  because  all  railroads 
are  lengthening  the  distance  of  locomotive  runs.  They 
mean  economies  because  fewer  locomotives  are  required 
per  train  mile  and  more  miles  per  day  are  available  from 
each  engine.  There  is  also  a  saving  in  engine  house  ex- 
penses, and  in  fuel  and  the  wages  of  train  crews. 


120,727  New  Cars  Installed  This  Year 

Class  I  railroads  during  the  first  nine  months  this  year 
placed  in  service  120,727  freight  cars,  a  decrease  of  13,909 
cars  compared  with  the  number  installed  during  the  cor- 
responding period  last  year.  Of  the  total  number  placed 
in  service  during  the  nine  months  this  year  15,771  were 
installed  during  the  month  of  September. 

By  classes,  the  railroads  placed  in  service  during  the 
nine  months'  period  in  1924,  54.406  box  cars,  36,526  coal 
cars  and  11,676  refrigerator  cars.  The  difference  between 
that  number  and  120,727  represents  the  number  of  other 
classes  of  freight  cars  placed  in  service. 

The  railroads  on  October  1st  also  had  49,702  freight 
cars  on  order,  an  increase  of  8,226  over  the  number  on 
order  September  1st.  Of  the  total  number  on  order  on 
<  tetober  1st.  box  cars  numbered  30,096,  coal  cars  12,793 
and  refrigerator  cars  2,666.  The  number  of  box  cars  on 
order. was  an  increase  of  10,024  over  the  number  on  Sep- 
tember 1st. 

Locomotives  placed  in  service  during  the  first  nine 
months  this  year  totaled  1,657  of  which  number  160  were 
installed  during  September.  Class  I  carriers  also  had  on 
order  on  October   1  this  year  285  locomotives. 

These  figures  as  to  freight  cars  and  locomotives  placed 
in  service  or  on  order  include  new.  rebuilt  and  leased 
equipment. 


99,952  Surplus  Cars 

Due  to  heavier  demands  for  transportation  the  num- 
ber of  surplus  freight  cars  available  on  October  14 
declined  to  99,952  according  to  the  Car  Service  Division 
of  the  American  Railway  Association.  This  was  a  de- 
crease of  3,778  compared  with  the  number  reported  on 
October  7.  at  which  time  there  were  103.730. 

Surplus  coal  cars  in  good  repair  on  October  14th 
totaled  50.160,  a  decrease  of  2,483  under  the  number  re- 
ported on  ( )ctober  7th  while  surplus  box  cars  in  good  re- 
pair totaled  28.002,  a  decrease  of  2,016  within  a  week. 

Reports  showed  8.117  surplus  stock  cars,  an  increase  of 
299  over  the  number  reported  on  October  7th  while  there 
also  was  an  increase  during  the  same  period  of  120  in 
the  number  of  surplus  refrigerator  cars  which  brought  the 
total  for  that  class  of  equipment  to  3.777. 

Practically  no  car  shortage  is  being  reported. 


Shop  Kinks 


Some  Handy  Tools  in  Use  in  the  Erie  R.R.  Shops 


Device  for  Riveting  Gibs  to  Crossheads 

This  is  a  device  for  holding  the  heads  of  copper  rivets 
that  are  used  foor  fastening  the  gibs  to  the  main  body  of 
the  crosshead.  It  serves  merely  as  an  anvil  or  holder-on 
for  the  rivet. 

It  consists  of  two  parts,  A  and  B  with  their  attachments 
C  and  D  respectively. 

The  part  A  is  made  in  two  pieces  in  the  form  of  a  clamp 
that  clasps  the  boss  at  the  piston  end  of  the  crosshead,  and 
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Device   for    Riveting   Gibs   to   Crossheads 

is  held  in  place  by  the  clamping  bolt.  It  is  set  with  the 
flat  face  E  parallel  to  the  face  to  which  the  gib  is  to  be 
riveted  as  shown  in  the  assembled  drawing. 

After  the  rivet  is  in  place  the  wedge  C  is  driven  beneath 
its  head  and  the  surface  E  of  the  clamp,  thus  affording  a 
firm  holder-on  for  the  rivet. 


Method   of    Riveting   Gibs  to   Crossheads 

The  part  B  is  used  for  the  connecting  rod  end  of  the 
crosshead.  It  is  made  of  a  piece  of  \)'i  in.  hexagon  steel 
X  in.  long  with  a  distance  of  3}2  in.  turned  clown  to  a 
diameter  of  1  in.  and  threaded,  and  with  a  similar  piece 
nt"  steel  made  into  a  nut.  The  bearing  piece  for  the  rivet 
D   is    countersunk   to   take   the   pointed   end   of   the   nut. 


When  the  rivet  is  in  place,  it  is  held  there  by  the  bearing 
piece  which  in  turn,  is  held  by  the  jack  B  that  rests  against 
anv  convenient  part  of  the  crosshead. 

Tool  for  Trimming  the  Heads  of  Electrically 
Welded  Tubes 

When  tubes  are  electrically  welded  in  place,  it  is  im- 
possible for  the  welder  to  leave  the  ends  smooth  and 
uniform  in  appearance.  The  eye  has  become  so  accus- 
tomed to  the  beaded  ends  in  the  firebox  tube-sheet  that 
it  is  .regarded  as  the  proper  form,  hence  the  tool  which 
is  illustrated  here. 

After  the  tubes  have  been  welded,  the  welded  metal  at 
the  ends  is  cut  into  the  shape  of  a  bead  by  this  tool. 

It  is  driven  by  an  electric  or  air  motor  attached  to  its 
shank  which  has  the  standard  Morse  taper.     The  body  of 
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Tool   for   Trimming   Head   on    Electric   Welded    Flues 

the  tool  at  H  is  cut  with  three  tapered  slots  to  receive  the 
cutting  tools,  which  are  of  the  shape  shown.  The  lower 
end  of  the  body  is  turned  to  a  diameter  of  lj  _.  in.  and  cut 
with  12  threads  to  the  inch.  A  thimble  B  screws  on  to 
this.  This  thimble  is  countersunk  at  its  upper  end  on  a 
bevel  to  fit  that  of  the  small  end  of  the  cutting  tool  and  is 
so  adjusted  that  when  the  tools  are  in  place  and  resting 
against  it,  the  faces  D  will  just  enter  the  tube  freely  and 
the  cutting  edges  on  the  curve  will  be  in  place  to  form  the 
bead.  At  the  same  time  the  thimble  B  is  used,  whose 
diameter  is  such  that  it  will  enter  the  tube  and  serve  as  a 
guide  for  the  tool." 
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rhe  tools  are  held  clown  against  the  thimble  by  a  clamp- 
ing collar  C  which  is  screwed  upon  the  threaded  portion  E 
and  whose  knurled  surface  makes  it  possible  to  screw  it 
down  tightly  against  the  upper  ends  of  the  cutting  tools. 

With  this  device  the  beads  can  be  Formed  with  great 
rapidity. 


Crank  Pin  Re-turning  Tool 

The  re-turning  of  a  crankpin  on  a  solid  crank  has  usu- 
ally been  considered  an  awkward  and  troublesome  job, 
and  one  of  the  first  questions  asked  of  the  designers  of 
the  three-cylinder  locomotive  was  as  to  how  the  center 
crankpin  was  to  be  returned. 

The  tool  here  illustated  is  one  that  will  do  a  smooth  and 
rapid  job.  It  is  made  by  the  Sawyer-Weber  Tool  Man- 
ufacturing Company  of  Los  Angeles.  California. 

The  tool  consists  of  a  main  body  (1)  having  a  long 
tail  extension  (2)  and  a  post  (3)  made  integral  with  it. 
The  front  face  of  the  post  is  CUt  with  a  dovetail  slot  in 
which  the  angle  or  V  block  (4)  slides  up  and  down  and 
which  can  be  adjusted  to  any  position  by  the  knurled  nut 
(Oi,  to  meet  the  requirements  of  different  diameters  of 
pins.  a>  indicated  by  the  scale  on  the  post.  The  inside 
forces  of  the  block  are  protected  by  two  hardened  steel 
plates  5,  5. 

The  cutting  tool  ( 7 )  is  held  in  the  tool  post  (8),  by 
the  clamp  as  shown  and  the  post  is  fed  up  into  the  work 
by  the  handwheel  (9)  which  turns  a  feed  screw  that 
muxes  it. 

When  the  tool  has  been  placed  over  the  crank- 
pin, it  and  the  latter  are  held  together  so  that  the  pin  is 
l'n  ssing  against  both  of  the  plates  by  a  bronze  shoe  (10) 
which   is  kept  tight  by   means  of  a  knurled  hand  screw 


Crank    Pin    Re-turning    Tool 

(11),  which  can  be  adjusted  while  the  work  is  being 
done. 

In  operation  the  shaft  is  held  on  its  own  centers  in  the 
lathe  so  that  the  cranks  are  turning  as  in  regular  opera- 
tion. 

When  the  tool  is  put  in  position  on  the  crankpin,  as 
shown  in  the  engraving,  the  body  is  on  top  of  the  crank- 
pin with  the  handwheel  (9)  uppermost  and  the  two  ad- 
justing screws  (6)  and  (11)  turned  out  towards  the 
operator  and  with  the  tail  (2)  resting  against  the  lathe 
bed  which  prevents  the  tool  from  turning  with  the  shaft. 

As  the  shaft  revolves,  the  tail  moves  up  and  down 
against  the  lathe  bed. 

In  ordinary  working,  the  shaft  should  be  rotated  in  the 
slowest  back  gear  speed  so  that  the  operator  may  have  a 
clear  view  of  the  cut  at  all  times. 

The  tool  is  made  the  full  width  of  the  crankpin  and  is 
rounded  at  the  ends  so  as  to  cut  the  fillets. 

It  is  evident  that,  if  the  crankpin  is  worn  and  is  made 
to  turn  on  the  steel  plates  5.  5  as  on  a  bearing,  its  center 
will  move  to  and  fro  relatively  to  the  tool  and  that  the 
surface  beneath  the  tool  that  is  on  the  longest  diameter 
will  be  cut  away  first,  and  that  as  the  tool  is  fed  in  these 
high  spots  are  cut  away  first  and  when  the  cut  goes  all 
of  the  way  around  the  pin  has  been  trued,  and  it  has 
been   finished   on   one  setting. 

In  order  that  all  the  pins  on  a  shaft  may  be  turned  to 


the  same  diameter  there  i^  a  scale  attached  to  the  shaft  of 
the  handwheel  (9)  which  ma}  he  set  so  as  to  act  as  a 
gauge   foi    thi    feeding  in  oi    the  tool. 

\s  the  pin  is  trued  from  its  own  surface  which,  at 
the  commencement  of  the  work  may  Ik-  irregular  or  ec- 
centric in  contour,  it  follows  that  the  center  of  the  final 
circular  contour  may  be  moved  a  little  from  its  original 
position  dependent  upon  the  amount  of  wear.  But  this 
cannot  exceed  one-half  the  maximum  wear  at  any  one 
point,  so  that  the  shifting  of  that  center  is  practically  a 
negligible  quantity. 


Snap  Shots  By  the  Wanderer 

I  remember  that,  when  I  was  a  boy  at  school,  a  teacher 
made  the  remark  that  a  lawyer  ought  to  know  everything, 
because,  in  his  practice,  there  was  no  foretelling  when  the 
possession  of  some  obscure  item  of  human  knowledge 
might  not  be  of  vital  importance  to  him  in  the  presenta- 
tion of  a  case.  While  such  an  omniscient  state  of  mind 
for  a  lawyer  or  anybody  else  may  be  theoretically  desir- 
able, we  all  know  it  to  be  practically  impossible  of  attain- 
ment. Yet,  and  I  am  almost  inclined  to  print  the  word  in 
large  capitals,  yet  many  lawyers,  especially  railroad  law- 
yers, seem  to  assume  that  they  know  it  all,  and  rely  upon 
their  own  knowledge  and  acumen  alone  before  a  court  or 
a  commission. 

It  is  a  comparatively  simple  matter  for  a  lawyer  to  take 
a  witness  on  a  technical  subject,  who  is  to  testify  for  him, 
into  the  privacy  of  his  office  and  there  so  post  or  cram 
himself  that  he  can  conduct  a  direct  examination  witli 
credit  to  himself  and  justice  to  his  client.  But,  when  he 
is  confronted  with  the  unexpected  in  the  testimony  of  a 
witness  on  the  other  side,  he  is  helpless  unless  he  has 
expert  technical  assistance  at  his  elbow.  And  why  rail- 
road lawyers  with  the  wide  variation  in  technical  details 
that  they  are  obliged  to  handle  do  not  always  insist  upon 
having  such  assistance  instead  of  practically  disregarding 
it,  is  beyond  me  to  guess. 

As  I  always  like  to  point  my  moral  with  concrete 
examples,  I  will  cull  a  few  from  my  own  observation  and 
experience. 

A  railroad  built  its  line  many  years  ago  into  a  city, 
and  the  city  grew  in  consequence,  until  for  many  miles 
the  road  ran  through  thickly  settled  residential  and  busi- 
ness sections.  And  when  the  citizens  of  the  great  city 
had  grown  mighty  in  their  own  esteem  they  forgot  their 
very  prop  and  stay  of  age  and  turned  to  bite  the  hand 
that  fed  them.  They  demanded  great  changes  in  con- 
struction and  operation.  Changes  that  involved  the 
expenditure  of  millions.  They  talked  of  smoke  and  noise 
and  danger  and  discomfort,  and  the  railroad,  represented 
by  its  attorneys,  put  up  a  plea  of  costs.  How  little 
does  the  public,  the  demagogue  or  the  legislature  care  for 
cost?  They  don't  pay.  The  cost  may  be  a  million  or  a 
dozen  million  ;  it  is  all  the  same  to  them.  They  never  sit 
down  to  count  the  cost  and  see  whether  the  victim  has 
sufficient  wherewithal  to  pay  it.  And  so  they  lost,  and 
the  railroad  and  taxpayers  were  ordered  up  to  change  and 
pay.  It  was  but  a  modern  repetition  of  the  old  fable  of 
the  ass  and  the  wolf. 

An  ass  met  a  hungry  wolf.  "Have  pity  on  me,"  begged 
the  trembling  ass,  "I  am  a  poor  sick  animal.  See!  What 
a  big  thorn  I  have  stuck  in  my  foot." 

"I  am  so  sorry  for  you,"  said  the  wolf,  "that  I  will 
straightway  put  you  out  of  your  misery  and  eat  you." 

Why  didn't  the  lawyers  give  the  matter  over  to  an 
engineer  to  study  conditions  other  than  finances?  And 
why  did  they  not  back  their  plans  by  definite  proofs,  a 
positive  Q.  E.  D.  ? 

If  they  had  they  could  have  shown  that  the  smoke  was 
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invisible  ;  the  noise  imperceptible  above  those  of  the  streets  ; 
the  danger  non-existent,  and  the  discomfort  so  remote 
that  the  citizens  were  in  the  hands  of  their  political  spokes- 
men, like  the  client  who  wept  bitter  tears  all  through  his 
lawyer's  plea  because  he  did  not  know  that  he' had  suffered 
so. 

Mistakes  are  costly  luxuries,  and  this  is  one  where  a 
simple  demonstration  would  have  put  an  end  to  the  katy- 
dids and  katy-didn'ts  of  the  witnesses  pro  and  con  in  this 
big  controversy. 

Now  to  illustrate  the  other  side  of  the  shield.  In  the 
November,  1922  issue  of  Railway  and  Locomotive  En- 
gineering I  told  a  story  of  Testimony  as  is  Testimony,  in 
which  a  witness  for  the  state  at  a  public  hearing  told  a 
most  grotesque  and  ridiculous  story  about  locomotive  con- 
struction and  operation.  It  was  so  bad  that  it  struck  some 
people  as  being  funny.  And  it  was  only  because  it  was 
so  very  bad  that  it  was  detected  at  all.    A  mere  chance. 

It  happened  in  this  way.  The  railroad  was  represented 
at  the  hearing  only  by  the  comptroller  and  its  lawyer,  the 
question  being  mainly  financial,  when  this  expert  testimony 
on  the  part  of  a  certified  accountant,  who  posed  as  a 
locomotive  expert,  was  put  in.  It  was  quite  damaging 
to  the  interests  of  the  railroad,  and  the  comptroller  was 
very  much  exercised  over  it.  So  he  took  it  to  the  super- 
intendent of  motive  power,  who  laughed  it  to  scorn.  This 
verdict  was  taken  to  the  lawyer,  who  thereupon  engaged 
an  engineer  to  help  him  out. 

For  several  hours  the  accountant  expert  told  the  most 
marvelous  tales  of  locomotive  performances,  that  would 
have  been  news  to  the  whole  mechanical  world,  thinking 
that  he  was  talking  to  comptrollers  and  lawyers.  Then, 
when  all  of  his  direct  testimony  was  in  the  lawyer  asked 
Mr.  Blank,  who,  up  to  that  time,  had  been  a  mere  spec- 
tator, to  come  and  sit  beside  him.  And  then  that  Mr. 
Blank  proceeded,  through  the  mouth  of  the  lawyer,  to 
give  the  expert  accountant  a  very  uncomfortable  two  hours 
in  the  form  of  a  grueling  cross-examination.  In  short,  he 
was  completely  knocked  out  by  the  man  who  knew  his 
business  with  a  thoroughness  that  the  lawyer  could  not 
touch.  Surely  when  a  railroad  has  a  case  of  that  kind 
to  present,  the  lawyer  had  best  not  try  to  pose  as  know- 
ing things  of  which  he  is  ignorant. 

A  rather  amusing  sequel  to  this  encounter  occurred  a 
couple  of  years  later  when  these  same  two  men.  the  ac- 
countant and  the  engineer,  crossed  each  other's  paths  in 
gathering  material  for  another  case.  One  experience  was 
enough,  and  at  the  hearing  the  accountant  failed  to  put 
in  an  appearance. 

Once  in  a  while  the  biter  gets  bitten  by  knowing  too 
much.  In  the  case  just  alluded  to  certain  locomotive 
valuations  were  presented  by  an  engineer  for  the  railroad 
based  upon  a  price  per  pound,  for  the  locomotives  empty, 
that  had  been  very  carefully  prepared.  Whereupon  the 
lawyer  for  the  commission  calmly  announced  that  they 
were  altogether  too  high,  and  that  he  could  produce  con- 
tracts for  the  purchase  of  similar  locomotives  at  a  much 
lower  price.  This  he  proceeded  to  do,  and  sure  enough 
he  had  a  price  that  cut  far  below  the  engineer's  figures. 
But,  and  the  "but"  is  a  big  one,  he  had  failed  to  notice 
three  little  words  in  the  contract.  They  were,  "in  working 
order."  As  this  included  about  18.000  lbs.  of  coal  and 
20,000  lbs.  of  water  in  the  tender  and  some  8,000  lbs.  of 
water  in  the  boiler,  it  made  quite  a  difference  in  the  cost 
per  pound  of  the  locomotive  when  they  were  deducted 
from  the  "in  working  order"  weights. 

He  was  a  little  chagrined  at  the  time,  but  it  would 
probably  be  a  safe  bet  to  maintain  that  he  would  make 
the  same  blunder  again  on  some  other  subject  with  which 
he  was  not  familiar. 

Cases  like  these  without  number  can  be  cited,  and  the 


strange  part  is  that  the  responsible  upper  officers  of  the 
railroads  do  not  insist  that  their  lawyers  take  on  com- 
petent advisers  if  they  do  not  know  enough  to  do  it  of 
their  own  accord. 


Turbine    Locomotives    to    Be    Discussed    at 

Annual  Meeting  of  American  Society 

of  Mechanical  Engineers 

The  Railroad  Session  to  be  held  during  the  annual 
meeting  of  the  American  Society  of  Mechanical  En- 
gineers is  scheduled  to  take  place  at  the  Engineering  So- 
ciety Building,  29  West  39th  St.,  New  York,  N.  Y., 
Tuesday  afternoon,  December  2,  1924,  at  2  o'clock. 

The  Executive  Committee  has  been  very  much  pleased 
at  receiving  from  Dr.  Henry  Zoelly,  of  Zurich,  Switzer- 
land, an  unusually  •  interesting  paper  on  "Zoelly  Tur- 
bine Driven  Locomotive,"  which  is  referred  to  else- 
where in  another  column  of  this  issue.  Dr.  Zoelly 
will,  if  his  health  permits,  present  the  paper  himself 
during  a  visit  to  this  Country.  The  increasing  interest 
in  the  turbine  as  a  means  of  locomotive  propulsion  is 
evidenced  by  the  activities  abroad  and  in  this  Country. 
Acceptances  have  been  received  from  prominent  engin- 
eers to  contribute  interesting  and  valuable  discussions 
on  this  paper  and  the  Committee  on  Arrangements  an- 
ticipates an  unusually  large  attendance  at  the  meeting. 

It  is  expected  also  that  another  paper  regarding  a 
turbine  locomotive  will  be  presented  and  that  further 
announcements  of  more  than  ordinary  interest  will  be 
forthcoming  in  connection  with  this  meeting. 

It  is  hoped  that  advance  copies  of  this  paper  will  be 
available  sufficiently  in  advance  of  the  meeting  to  permit 
preparation  of  general  discussion  which  will  add  to  the 
value  of  the  Railroad  Session. 


Notes  on  Domestic  Railroads 

Locomotives 

The  Southern  Pacific  Company  has  placed  an  order  with  the 
American  Locomotive  Company  for  one  three-cylinder 
"Southern  Pacific  type"  locomotive. 

The  Pennsylvania  Railroad  has  just  placed  an  order  at  its 
Altoona  Works  for  the  construction  of  50,  8-wheel  switching 
locomotives  of  a  new  design,  to  be  known  as  the  Class  C-l. 

The  Mobile  &  Ohio  Railroad  has  ordered  one  Pacific  type 
locomotive  from  the  Baldwin  Locomotive  Works  and  4  heavy 
Mikado  type  locomotives  from  the  Lima  Locomotive  Works. 

The  Clarendon  &  Pittsford  Railroad  has  ordered  one  0-6-0 
switching  type  locomotive  from  the  American  Locomotive 
Company. 

The  Southern  Railway  has  ordered  IS  Pacific  type  locomo- 
tives, 25  Mikado  type  locomotives  and  10  eight-wheel  switch- 
ing type  locomotives  from  the  American  Locomotive  Company. 

The  Great  Northern  Railway  is  inquiring  for  3  simple  Mallet 
type  locomotives. 

The  New  York  Central  Railroad  has  ordered  15  Pacific  type 
locomotives  from  the  American  Locomotive  Company. 

The  Nitrate  Railways  of  Chile  have  ordered  6  Mikado  type 
locomotives  from  the  Baldwin  Locomotive  Works. 

The  New  York,  New  Haven  &  Hartford  Railroad  has 
ordered  from  the  General  Electric  Company  and  the  American 
Locomotive  Company  7  single  phase  locomotives  of  a  new 
type. 

The  Sugar  Pine  Lumber  Company,  Fresno,  Calif.,  has 
ordered  one  Mikado  type  locomotive  from  the  American 
Locomotive  Company. 

The  Southern  Railway  is  inquiring  for  one  three-cylinder 
locomotive. 

The  Lehigh  Valley  Railroad  has  ordered  5  three-cylinder 
locomotives  from  the  American  Locomotive  Company. 
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Passenger  Cars 


The  Northern   Pacific  Railway  is  inquiring  for  10  coaches, 

b  igg  '    <    cars  and  S  combination  baggage  and  mail  cars. 

The  Erie  Railroad  has  ordered  one  combination  passenger 
and  baggage  gasoline  motor  car  from  J.  G.  Brill  Company. 

The  Missouri  Pacific  Railroad  has  ordered  2  dining  cars 
from  tbc  American  Car  &  Foundry  Company,  and  2  Parlor 
cars  from  the   Pullman  Car  &  Manufacturing  Corporation. 

The  Interborough  Rapid  Transit  Co.  has  ordered  ISO  sub- 
way motor  cars  from  the  American  Car  &  Foundry  Company. 

The  Wichita  Falls  &  Southern  Railway  has  ordered  one 
combination  passenger  and  baggage  motor  car  and  one  trailer 
car  from  the  J.  G.  Brill  Company. 

The  Lehigh  Valley  Railroad  has  ordered  5  all-steel  coaches 
and  3  all-steel  dining  cars  from  the  Pullman  Car  &  Manu- 
facturing Corporation. 

The  Texas  &  Pacific  Railway  has  ordered  10  combination 
baggage  and  express  cars  and  3  combination  baggage  and 
mail  cars  from  the  American  Car  &  Foundry  Company. 

The  Sugar  Land  Railway  has  ordered  one  combination 
passenger  and  baggage  gasoline  motor  car  from  the  J.  G. 
Brill   Company. 

The  Long  Island  Railroad  has  ordered  40  steel  motor 
passenger  cars  for  electric  service  from  the  American  Car  & 
Foundry   Company. 

The  Reading  Company  has  ordered  10  baggage  cars  from 
the  American  Car  &  Foundry  Company  and  10  combination 
baggage  and  passenger  cars  from  the  Standard  Steel  Car 
Company. 

The  Illinois  Central  Railroad  has  ordered  30  coaches,  8  com- 
partment coaches  from  the  Pullman  Car  &  Manufacturing 
Corporation  and  6  chair  cars,  9  baggage  cars,  and  10  combina- 
tion baggage  and  mail  cars  from  the  American  Car  &  Foundry 
Company. 

The  Southern  Railway  has  ordered  25  passenger  coaches, 
10  combination  baggage  and  express  cars  and  3  dining  cars 
from  the  Pullman  Car  &  Manufacturing  Corporation. 

The  Great  Northern  Railway  is  inquiring  for  12  under- 
names for  coaches. 

The  Delaware,  Lackawanna  &  Western  Railroad  is  inquiring 
for  30  steel  express  cars  60  ft.  long. 

The  Alaska  Railroad  is  inquiring  for  2  passenger  car  under- 
names. 


Freight   Cars 

The  Wheeling  &  Lake  Erie  Railroad  has  ordered  1,000  steel 
box  cars  of  50  tons'  capacity  from  the  Standard  Steel  Car 
Company. 

The  National  Tube  Company,  Pittsburgh,  is  inquiring  for 
10  freight  cars  of  70  tons'  capacity. 

The  Long  Island  Railroad  is  inquiring  for   15  caboose  cars. 

The  Mobile  &  Ohio  Railroad  is  inquiring  for  200  double- 
drop-bottom  steel  frame  gondola  cars  of  50  tons'  capacity  and 
150  steel-frame  hopper  cars  of  50  tons'  capacity. 

The  Great  Northern  Railway  is  inquiring  for  27  refrigerator 
car   undcrframes. 

The  BufFado  &  Susquehanna  Railroad  is  inquiring  for  bids 
on  400  all-steel  hopper  bottom  coal  cars  of  55  tons'  capacity. 

The  Chicago,  North  Western  Railway  is  inquiring  for  1,000 
box  cars,  1,000  automobile  cars,  500  stock  cars,  500  flat  cars 
and  200  refrigerator  cars. 

The  Chicago,  Rock  Island  &  Pacific  Railway  is  having  146 
gondola  cars  repaired  at  the  shops  of  the  Western  Steel  Car  & 
Foundry  Company. 

The  Central  Railroad  of  New  Jersey  is  inquiring  for  50  box 
cars  of  40  tons'  capacity. 

The  Norfolk  &  Western  Railway  is  inquiring  for  3,000  all 
steel  gondola  cars  of  57l/3  tons'  capacity. 

The  Chicago  Burlington  &  Quincy  Railroad  is  asking  for 
bids  on  the  repair  of  1,000  gondola  cars  of  50  tons'  capacity. 

The  Texas  Company  is  inquiring  for  from  500  to  1,000  tank 
cars  of  10,000  gal.  capacity. 

The  Standard  Oil  Company  of  Brazil  is  inquiring  through 
the  car  builders  for  10  tank  cars  of  50  tons'  capacity. 

The  South  Indian  Railway  is  inquiring  through  the  car 
builders  for  20  tank  cars  of  30  tons'  capacity. 

The  Pere  Marquette  Railroad  has  ordered  22  undernames 
from  the   Pressed  Steel  Car  Company. 

The  General  Sugar  Company,  Havana,  has  ordered  12  cane 
cars  of  30  tons'  capacity  from  the  Magor  Car  Company. 

The  Chicago  &  North  Western  Railwav  has  been  authorized 


to  purchase  new  equipment  at  a  cost  of  $8,000,000  to  include 
3,500  freight  cars  and  50  steel  passenger  cars. 

The  St.  Louis-San  Francisco  Railway  will  repair  400  or  500 
gondola  cars  in  its  own  shops. 

The  Great  Northern  Railway  has  ordered  900  box  cars  from 
the  General  American  Car  Company. 

The  Southern  Railway  has  placed  an  order  with  the 
American  (  ar  &    Foundry  Company  for  535  box  cars. 

The  Interstate  Public  Service  Company,  Indianapolis,  Ind., 
is  inquiring  for  40  new  gondola  cars. 

The  North  American  Car  Company  is  inquiring  for  150 
refrigerator  cars. 

The  Northern  Pacific  Railway  is  reported  to  be  inquiring 
for  800  gondola  cars. 

The  Long  Island  Railroad  is  inquiring  for  15  caboose  cars. 


Buildings  and  Structures 

The  Atchison,  Topeka  &  Santa  Fe  Railway  has  awarded  a 
contract  for  the  construction  of  an  addition  to  the  boiler  shop 
at  San  Bernardino,  Calif. 

The  Southern  Railway  recently  let  contracts  for  a  25-stall 
roundhouse  and  machine  shop,  50  by  100  ft.,  at  Lynchburg, 
Va.,  also  a  boiler  shop  40  by  48  ft.,  at  Asheville,  N.  C. 

The  Pacific  Fruit  Express  Company  has  plans  for  expending 
about  $450,000  on  car  shops  and  equipment  at  Nampa,  Ida. 

The  Reading  Company  is  reported  to  be  preparing  pre- 
liminary plans  covering  enlargements  to  its  car  and  locomotive 
shops  at  Reading,  Pa. 

The  Minneapolis,  St.  Paul  &  Sault  Ste  Marie  Railway  plans 
the  construction  of  a  new  engine  terminal,  roundhouse,  service 
shop,  and  an  80-car  passing  track  at  Park  Falls,  Wis. 

The  Boston  &  Maine  Railroad  has  placed  a  contract  covering 
the  erection  of  an  engine  house  addition  at  Springfield,  Mass., 
to  cost  approximately  $45,000. 

The  Long  Island  Railroad  has  awarded  a  contract  covering 
an  addition  to  its  shops  at  Morris  Park,  New  York. 

The  New  York  Central  Railroad  plans  the  construction  of  a 
two-story  shop  at  Buffalo,  New  York,  to  cost  $35,000. 

The  Atlantic  Coast  Line  Railway  is  preparing  plans  covering 
a  new  engine  house  and  shops  at  Albany,  Ga.,  to  cost  approxi- 
mately $75,000. 

The  Minneapolis  &  St.  Louis  Railway  is  preparing  plans 
covering  the  construction  of  a  new  car  repair  shops  at  Clear 
Lake,  Iowa,  to  cost  approximately  $100,000. 

The  Southern  Railway  has  placed  a  contract  covering  the 
construction  of  a  25-stall  reinforced  concrete  roundhouse,  ma- 
chine shop  and  boiler  house,  at  Asheville,  N.  C. 

The  Detroit,  Toledo  &  Ironton  Railroad  plans  the  construc- 
tion of  a  new  railway  yard,  engine  house  and  repair  shop,  at 
Lima,  Ohio,  which  is  to  be  made  a  divisional   terminal. 

The  Chicago,  Rick  Island  &  Pacific  Railway  plans  the  con- 
struction of  repair  shops  and  engine  house  at  Cedar  Rapids, 
Iowa,  estimated  to  cost  approximately  $30,000. 

The  Texas  &  Pacific  Railway  plans  enlarging  its  shops  at 
Marshall,  Texas,  by  the  addition  of  new  car  repair  sheds  and 
machine   shops. 

The  Western  Maryland  Railway  has  placed  a  contract  cover- 
ing the  construction  of  a  locomotive  repair  shop  and  engine 
house  at  Dunbar,  Pa.,  to  replace  the  shop  recently  destroyed 
by  fire. 

The  Detroit.  Toledo  &  Ironton  Railroad  plans  the  construc- 
tion of  a  car  shop  at  Flat  Rock,  Mich. 

The  Chicago,  Rock  Island  &  Pacific  Railway  has  awarded 
a  contract  for  the  construction  of  a  coach  shop  at  Shawnee 
Okla. 

The  Atchison,  Topeka  &  Santa  Fe  Railway  plans  the  con- 
struction of  a  one-story  addition  at  its  shops  at  Topeka,  Kans. 

The  New  York  Central  Railroad  has  awarded  a  contract  for 
the  construction  of  an  upholstery  shop  at  West  Albanv,  N.  Y., 
to  cost  approximately  $93,400. 

The  Pennsylvania  Railroad  has  awarded  a  contract  for  the 
erection  of  a  reinforced  concrete  locomotive  coaling  plant  at 
the  new  terminal,  Toledo,  Ohio. 

The  Reading  Company  plans  to  enlarge  its  car  and  locomo- 
tive repair  shops  at  Reading,  Pa. 


Items  of  Personal  Interest 

T.  H.  Butler  has  been  appointed  roundhouse  foreman  on  the 
Illinois  Central  Railroad,  with  headquarters  at  Jackson,  Tenn., 
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vice  W.  Wilcox  promoted.  George  Allen  has  been  made  night 
foreman  at  the  plant. 

Harry  B.  Baker  has  been  appointed  superintendent  of 
special  service  of  the  Atchison,  Topeka  &  Santa  Fe  Railway, 
with  headquarters  at  Topeka,  Kans. 

James  M.  Shields  is  appointed  assistant  day  roundhouse 
foreman  of  the  Chicago,  Rock  Island  &  Pacific  Railway,  with 
headquarters  at  Pratt,  Kans.,  succeeding  A.  R.  Lane,  trans- 
ferred. 

J.  B.  Gutherie  has  been  appointed  assistant  general  foreman 
of  the  Baltimore  &  Ohio  Railroad,  with  headquarters  at  Pitts- 
burgh, Pa. 

W.  C.  Hilton  has  been  appointed  assistant  to  the  vice-presi- 
dent in  charge  of  operation  of  the  Atchison,  Topeka  &  Santa 
Fe  Railway,  with  headquarters  at  Chicago,   111. 

K.  C.  Spatz  has  been  appointed  assistant  superintendent  of 
fuel  conservation  on  the  Missouri-Pacific  Railroad,  with  head- 
quarters at  St.  Louis,   Mo. 

L.  J.  Ballard,  has  been  promoted  to  night  roundhouse  fore- 
man of  Missouri-Kansas-Texas  Railroad,  with  headquarters 
at  Dallas,  Texas,  succeeding  F.  H.  Brown,  who  has  been  ap- 
pointed general  foreman,  with  headquarters  at  Denison,  Texas. 

B.  K.  Stewart,  foreman  of  the  Middle  Division  of  the  Penn- 
sylvania Railroad,  has  been  transferred  to  Altoona  Works  and 
appointed  foreman  locomotive  finishing  shop. 

M.  H.  Slater  has  been  appointed  assistant  roundhouse  fore- 
man of  the  Rock  Island,  with  headquarters  at  Herrington, 
Kans.,  succeeding  Bert  Mehorray,  transferred. 

Thomas  K.  Ubil,  a  car  inspector  in  the  Bellwood  shops  on 
the  Cresson  Division  of  the  Pennsylvania  Railroad,  retired  on 
October  1st,  with  a  total  of  35  years  of  service. 

A.  H.  Baldridge  has  been  appointed  night  roundhouse  fore- 
man on  the  Santa  Fe  System,  with  headquarters  at  Winslow, 
Ariz.,  succeeding  J.  W.  DeSpain,  resigned. 

The  office  of  master  mechanic  of  the  Omaha  division  of  the 
Chicago,  Burlington  &  Quincy  Railroad  has  been  re-established 
and  G.  B.  Pauley  has  been  appointed  to  the  position  as  master 
mechanic,  with  headquarters  at  this  point. 

W.  Wilcox  has  been  made  general  foreman  on  the  Illinois 
Central  Railroad,  with  headquarters  at  Jackson,  Tenn.,  suc- 
ceeding A.  R.  Sykes,  resigned. 

Ed  Robertson  has  been  appointed  road  foreman  of  equip- 
ment of  the  Chicago,  Rock  Island  &.  Pacific  Railway,  with 
jurisdiction  over  sub-divisions  51-a,  51-c,  53  and  53-a,  with 
headquarters  at  El  Dorado,  Ark.,  to  succeed  W.  Wood,  who 
has  been  transferred. 

H.  L.  Marsalis,  welder  foreman  on  the  Illinois  Central  Rail- 
road, with  headquarters  at  McComb,  Miss,  who  has  been  made 
traveling  welding  instructor  on  the  system. 

The  mechanical  affairs  of  the  Florida  division  of  the  Sea- 
board Air  Line  Railway  have  been  removed  from  the  master 
mechanic  at  Jacksonville,  Fla.,  and  the  office  of  master  me- 
chanic of  the  Florida  division  has  been  created.  H.  Y.  Harris 
has  been  appointed  to  the  position,  with  headquarters  at 
Tampa,   Fla. 


Supply   Trade   Notes 


The  Superheater  Company,  New  York,  is  preparing  plans 
for  the  construction  of  a  one-story  powerhouse,  at  East 
Chicago,  Ind. 

The  Gibb  Instrument  Co.,  Bay  City,  Mich.,  manufacturer  of 
electric  welding  machines  and  electric  heating  machines,  has 
broken  ground  for  a  new  modern  plant,  at  Bay  City. 

H.  T.  Heath  has  been  appointed  western  department  man- 
ager of  the  Hegeman  Castle  Corp.,  of  Chicago,  111.,  which  is 
owned  and  controlled  by  the  National  Railway  Appliance  Co. 

W.  L.  Garrison  has  been  appointed  assistant  manager  of  the 
engineering  department  of  the  Ingersoll-Rand  Co.,  New  York 
City. 

C.  F.  McCuen,  general  sales  agent  of  the  Camel  Company, 
Chicago,  111.,  has  been  appointed  sales  representative  of  the 
W.  H.  Miner,  Inc.,  Chicago,  111. 

John  D.  Maurer  has  been  appointed  general  superintendent 
of  the  Bay  View  plant  of  the  Illinois  Steel  Co.,  Milwaukee, 
Wis.,  succeeding  R.  B.  Charlton,  deceased.  Mr.  Maurer  has 
been  assistant  general  superintendent. 

The  Detroit  offices  of  the  Whiting  Corp.,  Harvey,  111.,  have 
been  moved  from  3000  Grand  River  avenue  to  650  Baltimore 
avenue.  West. 

The   Western   Tie    &   Timber   Company,   St.    Louis,   Mo.,   is 


preparing  plans  covering  the  erection  of  a  tie  plant  at 
Edwardsville,  111. 

The  General  American  Tank  Car  Corporation,  whose  general 
offices  are  in  Chicago,  111.,  has  purchased  a  large  track  of  land 
near  Good  Hope,  La.,  and  according  to  report,  will  commence 
the  construction  at  once  of  a  large  plant  for  building  tank  and 
freight  cars. 

J.  S.  Stearns,  of  Ludington,  Mich.,  has  purchased  the 
Stafford  Roller  Bearing  Truck  Co.,  Lawton,  Mich. 

The  Pullman  Car  &  Mfg.  Company  is  asking  bids  on  pas- 
senger car  finishing  plant  at  its  work  at  Pullman,  111.,  to  cost 
approximately  $500,000. 

The  Locomotive  Firebox  Co.,  310  South  Michigan  avenue, 
Chicago,  111.,  manufacturer  of  the  Nicholson  Thermic  Syphon, 
has  appointed  C.  M.  Hannaford,  American  National  Bank 
building,   Richmond,  Ya.,  as  representative  in  that  territory. 

H.  K.  Porter  Locomotive  Co.,  Pittsburgh,  Pa.,  plans  the 
construction  of  an  office  building  at  that  point. 

Carl  Gebuhr  has  been  appointed  manager  of  sales  of  the 
Gidding  &  Lewis  Machine  Company,  with  headquarters  at 
Fond  du  Lac,  Wis. 

The  Mt.  Vernon  Car  Manufacturing  Company,  Mt.  Vernon, 
111.,  will  construct  a  one-story  brick  and  steel  foundry  to  cost 
approximately  $300,000. 

L.  G.  Pritz  has  been  appointed  vice-president  in  charge  of 
all  operations  of  the  United  Alloy  Steel  Corp.,   Canton,  Ohio. 

A.  H.  Weston,  sales  engineer  of  the  T.  H.  Symington  Com- 
pany, with  headquarters  at  New  York  City,  has  been  elected 
vice-president  in  charge  of  sales  of  the  Car  Device  Company, 
with  headquarters  at  Richmond,  Va. 

The  Cameron  &  Barkley  Co.,  Charleston,  S.  O,  has  been 
appointed  district  representative  in  the  Charleston  district  for 
the  Central  Iron  &  Steel  Company,  Harrisburg,  Pa. 

The  Standard  Railway  Equipment  Company  and  the  Union 
Metal  Products  Company  have  moved  their  Chicago  office  to 
the  Strauss  building,  So.  Michigan  avenue,  Chicago,  111. 

Michael  H.  Connelly,  formerly  sales  agent  for  the  American 
Car  &  Foundry  Company,  has  resigned  to  become  manager  of 
sales  for  the  Albany  Car  Wheel  Company,  Reading  Car  Wheel 
Company  and  the  General  Steel  Casting  &  Machine  Company, 
with  headqurters  at   Newark,  New  Jersey. 

R.  D.  Bartlett,  assistant  to  the  president  of  the  Ryan  Car 
Company,  Chicago,  111.,  has  been  promoted  to  vice-president. 
Reginald  Cooke  has  been  promoted  to  secretary  and  treasurer. 

Paul  M.  Etters,  sales  engineer  of  the  National  Carbon  Com- 
pany, has  resigned  to  become  eastern  manager  of  the  E.  A. 
Lundy  Company,  with  headquarters  at  Pittsburgh,  Pa. 

Lawrence  Miller,  assistant  sales  manager  of  the  Carnegie 
Steel  Company,  with  headquarters  at  St.  Louis,  Mo.,  has  re- 
signed to  become  manager  of  the  sales  department  of  the 
National  Enameling  &  Stamping  Company,  with  headquarters 
at  St.  Louis,  Mo. 


Obituary 

Carl  J.  Mellin,  who,  for  many  years  was  consulting  engineer 
for  the  American  Locomotive  Company,  died  at  his  home  in 
Schenectady,  New  York,  on  October  15.  Mr.  Mellin  was  born 
in  Westergotland,  Sweden,  on  February  17,  1851,  and  received 
his  early  academic  and  engineering  training  at  Alingsos  and 
Gothenberg,   Sweden. 

At  the  age  of  19  he  entered  the  State  Railway  shops  and 
after  remaining  there  for  three  years  secured  a  position  as 
draughtsman  with  the  Goteborg  Marine  Engine  Works.  This 
was  in  1873,  and  for  twenty  years  thereafter  he  was  engaged 
in  marine  engine  work. 

After  four  years  of  this  work  in  Sweden,  he  went  to  Scot- 
land in  1877,  where  he  was  connected  with  the  Robert  Napier 
&  Sons  Marine  Works.  He  remained  there  until  1880,  when 
he  returned  to  Sweden  to  serve  as  superintendent  and  me- 
chanical engineer  of  the  Thorskag  and  Eriksbergs  Marine  & 
Shipbuilding  Co. 

After  seven  years  he  came  to  the  United  States,  in  1887, 
and  located  in  New  York  City  with  the  Dynamite  Gun  Co., 
which  was  engaged  in  the  exploitation  of  a  pneumatic  gun  for 
throwing  charges  of  dynamite.  The  best  known  example  of 
its  work  w-as  the  cruiser,  Vesuvius,  with  the  designing  of  which 
Mr.  Mellin  w^as  associated.  While  in  New  York  he  married 
an  American  lady  and  shortly  afterwards  accepted  a  position 
with  the  Richmond  Locomotive  Works  as  a  mechanical  en- 
gineer upon  whose  shoufders  were  placed  the  responsibility 
for  the  designing  of  the  engines  for  the  first  battleship  Texas, 
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the  contract  for  whose  construction  had  been  taken  by   that 

company. 

It  was  about  this  time,  that  is  in  the  early  nineties,  that  von 
Borries,  De  Glehn,  Webb  and  others  were  developing  their 
several  systems  of  compound  locomotives  in  Europe  and  the 
subject  was  attracting  a  great  deal  of  attention  in  this  country, 
Owing  to  his  great  familiarity  with  the  construction  and  effi- 
ciency of  compound  engines  in  marine  service,  Mr.  Mellin 
naturally  turned  to  the  application  of  this  same  construction  to 
the  locomotive.  He  accordingly  designed  and  patented  a  form 
of  intercepting  valve  for  compound  locomotives,  which,  in  its 
application  became  known  as  the  Richmond  compound,  and 
which  was  extensively  used.  It  was  his  first  public  contribu- 
tion to  locomotive  work  and  his  faith  in  this  form  of  con- 
struction he  held  until  his  death.  It  was  shortly  alter  this. 
in  1894,  that  he  was  made  the  chief  engineer  of  the  company 

He  held  this  position  until  1901,  when  the  Richmond  Loco- 
motive Works  was  absorbed  in  the  formation  of  the  American 
Locomotive  Co..  when  he  went  with  the  latter  company  to 
Schenectady  as  con- 
sulting engineer,  a 
position  which  he 
held   until  his    death. 

It  was  while  oc- 
cupying this  po- 
sition that  he  went 
abroad  to  study  lo- 
comotive practice 
for  his  company  and 
especially  with  ref- 
erence to  the  Mallet 
articulated  c  o  m  - 
pound  locomotive. 
He  reported  that,  as 
constructed,  after 
the  designs  of  Mr. 
Mallet,  it  was  too 
small  and  unsuited 
in  that  as  well  as  in 
the  details  of  its 
construction  to 
American  practice, 
but  that  the  princi- 
ple of  the  design 
could  be  used  and 
adapted  to  the  re- 
quirements of  push- 
ing service  in  the 
United  States.  He 
acci  irdingly  started  the  designin 
locomotive  for  such  work, 
cast    aside    many    we 
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of  a  heavy  Mullet  compound 
and  in  it  he  was  obliged  to 
established  precedents,  both  in  the 
locomotive  practice  of  the  country  and  The  original  Mallet 
designs.  The  result  was  a  locomotive  intended  for  heavy 
pushing  service  on  grades.  The  design  had  been  worked  up 
and  shown  for  a  year  and  a  half  or  so  before  an  order  was 
received.  The  first  having  been  for  the  Baltimore  &  Ohio 
R.  R.  Its  success  was  so  great  that  its  use  rapidly  extended 
to  regular  road   service  where  large   numbers  are  in  use. 

Among  other  of  his  activities  Mr.  Mellin  was  prominent  in 
the  introduction  and  adaptation  of  the  Walschaerts  valve  gear 
to  American  locomotives  as  well  as  the  superheater,  and  the 
first  successful  power  reverse  gear  is  also  due  to  him.  In  fact 
more  than  fifty  patents  were  assigned  to  him  mostly  for 
locomotive  details.  He  was  an  ardent  advocate  of  the  use 
of  the  three-cylinder  locomotive,  and,  true  to  his  old  love,  was 
engaged  in  the  designing  of  a  three-cylinder  compound  loco- 
motive at  the  time  of  his  last  illness. 

Mr.  Mellin  traveled  extensively  in  Europe  and  America  in 
the  interest  of  naval  and  railway  engineering,  and  because  of 
his  distinguished  service  in  the  engineering  field,  he  was 
knighted  and  decorated  by  the  late  King  Oscar  of  Sweden. 
Among  the  organizations  with  which  Mr.  Mellin  was  con- 
nected were  the  American  Society  of  Mechanical  Engineers, 
the  American  Railway  Association,  the  Society  of  Swedish 
Engineers,  the  N.  Y.  Railroad  Club  and  many  local  clubs. 

In  spite  of  his  seventy-three  years.  Mr.  Mellin  was  actively 
at  work  in  his  chosen  field  up  to  the  time  of  his  last  illness 
only  a  few  days  before  his  death. 

It  is  difficult  to  make  an  estimate  of  the  character  of  such 
a  man  at  short  range.  Of  his  contributions  to  engineering 
work  enough  has  been  said  to  insure  him  a  lasting  memory. 
But  back  of  that  is  the  man  whose  genial  and  whole-hearted 
welcome  of  his  friends  to  his  office  and  his  house  was  most 
delightful.  He  never  seemed  in  so  much  of  a  hurry  or  so 
pressed  with  work  that  he  did  not  have  the  time  to  talk  over 
matters   of  interest  to  his  profession.     He  was   very  emphatic 


and  positivi  in  the  statement  of  opinions  which  he  had  formed 
as  the  result  oi  ins  own  investigations,  and  could  always  sup- 
port them  by  an  array  of  most  convincing  facts.  While  on 
points  that  were  outside  the  range  of  his  own  observations 
and  study,  he  had  the  true  scientific  attitude  of  eagerness  to 
learn  and  to  know  the  truth  and  with  all  the  simplicity  of  a 
child,  lie  knew  his  own  worth  as  any  such  a  man  must  have 
known  it,  but  in  discussing  anything  in  the  development  of 
which  he  had  played  an  important  part  he  spoke  in  the  most 
impersonal  way  and  a  stranger  would  never  have  guessed  his 
per-onal  connection  with  it.  It  was  the  attitude  of  a  man  so 
secure  in  his  own  position  that  he  felt  no  necessity  of  pro- 
claiming it,  but  rather  acted  with  the  inate  modesty  of  his 
character  and  failed  to  mention  things  for  which  he  had  the 
right  to  claim  the  credit.  His  attitude  was  that  of  a  modest 
man  preeminent  in  his  work. 


George  W.  Lyndon,  president  of  the  Association  of  Manu- 
facturers of  Chilled  Car  Wheels,  died  at  Chicago,  III.,  on 
October  7.  Mr.  Lvndon  was  born  at  Rochester,  Si.  Y„  on 
February  16,  1859. 

After  graduating  from  high  school  in  1877,  Mr.  Lyndon 
studied  law  with  Charles  K.  Ladd,  Kewanee,  and  Turner  A. 
Gill,  at  Kansas  City,  Mo.,  until  1880,  when  he  entered  railway 
service  with  the  Kansas  Pacific,  at  Kansas  City,  Mo.  Shortly 
thereafter  he  was  transferred  to  Omaha,  Nebr.,  on  account  of 
the  consolidation  of  the  Kansas  Pacific  with  the  Union  Pacific. 
He  remained  with  the  Union  Pacific  as  chief  clerk  of  freight 
accounts  until  1885.  when  he  became  traveling  auditor  of  the 
Kansas  City,  Ft.  Smith  &  Memphis,  with  headquarters  at 
Kansas  City.  In  1887  he  was  appointed  freight  auditor,  re- 
signing in  1889  to  accept  a  position  as  feight  auditor  of  the 
Chicago,  Kansas  City  &  St.  Paul,  new  a  part  of  the  Chicago 
Great  Western  Railway.  In  1890  he  resigned  to  become  gen- 
eral auditor  of  the  Griffin  Wheel  Company  and  the  Ajax 
Forge  Company.  Later  he  was  made  manager  of  the  im- 
provement and  review  department  of  these  companies,  which 
position  he  held  until  1907.  In  1908  he  was  made  western 
secretary  of  the  Railway  Business  Association  and  in  the  same 
year  he  was  appointed  secretary  and  treasurer  of  the  Asso- 
ciation of  Manufacturers  of  Chilled  Car  Wheels,  which  posi- 
tion he  held  until  October  27,'  1914,  when  he  was  elected  presi- 
dent, with  headquarters  at  Chicago. 

Mr.  Lyndon  was  an  outstanding  figure  in  the  development 
of  the  chilled  iron  wheel.  He  handled  for  the  Association 
of  Manufacturers  of  Chilled  Car  Wheels  all  of  the  numerous 
details  in  connection  with  the  standardization  of  wheels  for 
steam,  electric  railway,  and  industrial  cars.  He  was  untiring 
in  the  development  of  the  fundamental  properties  of  chilled 
iron  which  brought  him  in  close  contact  with  the  research 
laboratories  of  Purdue  University,  at  LaFayette,  Ind.,  Uni- 
versity of  Illinois,  at  Urbana.  111.,  and  Bureau  of  Standards, 
at  Washington,  D.  C,  which  ultimately  resulted  in  the  estab- 
lishment of  a  research  laboratory  by  the  Association  of  Manu- 
facturers of  Chilled  Car  Wheels.  The  results  of  these  research 
inquiries  were  summarized  and  placed  before  the  railway 
public  in  the  form  of  addresses  before  various  railroad  clubs, 
The  publications  in  pamphlet  form  have  been  given  wide  disi- 
tribution  and  are  favorably  known  throughout  the  world 
wherever  chilled  iron  wheels  are  used. 

Mr.  Lyndon  possessed  a  fine  personality  and  was  especially 
gifted  in  presenting  information  to  the  various  committees 
through  which  it  was  necessary  for  him  to  work.  His  rer 
lationship  to  the  Wheel  Association  is  well  stated  in  the  fol- 
lowing resolution  passed  at  their  annual  meeting,  October  15, 
1924:  The  association  unanimously  adopted  the  following 
minute: — 

The  members  of  the  Association  of  Manufacturers  of  Chilled 
Car  Wheels,  assembled  in  annual  meeting  at  New  York, 
October  15,  1924,  expresses  its  deep  sorrow  at  the  death  of 
George  W.  Lyndon,  who  was  to  have  presided  over  this  meet- 
ing and  who  for  many  years  has  been  the  honored  president 
of  this  association.  Mr.  Lyndon  was  an  able  executive,  a 
loyal  and  true  friend  and  a  charming  associate  and  the  mem- 
bers of  this  association  will  cherish  as  a  priceless  heritage  the 
memory  of  their  delightful   companionship   with  him. 


New  Publications 

Books.  Bulletins,  Catalogues,  Etc. 

Practical  Mathematical  Analysis,  by  H.  von  Sonden, 
translated  from  the  German  bv  H.  Levy.  195  pages,  6  in.  by 
9  in.     E.  P.  Dutton  &  Co.,  New  York. 

It   is   to  be   understood  at   the   outset,  that   this   book   is   not 
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one  for  the  novice,  but  is  suggestive  for  the  trained  mathe- 
matician. It  is  doubtful  if  a  reader  who  had  never  heard  of 
the  French  revolution  would  get  much  if  any  historical  infor- 
mation out  of  Carlyle's  history.  But  to  one  who  is  thoroughly 
familiar  with  the  whole  story  it  is  most  delightful.  So  here, 
it  will  be  necessary  to  be  more  than  familiar  with  the  various 
branches  touched  upon  to  obtain  much  if  any  help  from  this 
book. 

In  the  preface  the  author  urges  the  study  of  the  higher 
brandies  of  mathematics  in  the  technical  schools,  together 
with  training  in  analysis,  in  order  to  provide  the  engineer 
with  tools  for  his  use.  And  this  training  should  be  such  as 
to  enable  the  engineer  to  express  his  results  ultimately  in 
numerical  form,  which  is  simply  axiomatic. 

With  this  object  in  view  the  eleven  chapters  into  which  the 
book  is  divided  treat  of  the  general  considerations  of  nu- 
merical and  graphical  calculation,  the  slide  rule  and  calculating 
machines,  graphical  integration  and  differentiation,  solution 
of  equations   and  a  variety  of  other  matters. 

It  appears,  however,  that  too  much  regarding  the  reader's 
prior  training  is  taken  for  granted.  Take  the  discussion  of 
the  slide  rule  and  calculating  machine  for  examples.  It  is 
doubtful  if  anyone  who  had  not  handled  the  slide  rule  and 
learned  all  of  its  quirks  and  turns  would  get  a  very  clear  idea 
of  how  to  use  the  instrument  from  the  book.  And  so  too  of 
the  Burkhardt  calculating  machine  which  is  taken  as  an  ex- 
ample. The  illustration  is  on  so  small  a  scale  that  the  figures 
to  which  reference  is  made  can  only  be  read  with  the  aid  of 
a  magnifying  glass,  and  it  is  doubtful  if  the  novice  could 
operate  the  machine  from  the  description  given.  To  one  who 
is  familiar  with  the  machine,  the  statements  regarding  it  are 
lucid  enough. 

And  this  holds  for  nearly  every  subject  treated.  Il  may  be 
summed  up  in  the  statement  that  it  is  very  learned  but  not  at 
all  clear. 


Elasticity  and  Strength  of  Materials  Used  in  Engineering 
Construction,  Section  V,  by  C.  A.  P.  Turner,  129  pages, 
6  in.  by  9  in.     Published  by  the  Author,  .Minneapolis.  Minn. 

The  announcement  in  the  preface  is  that  the  discussion  in 
this  volume  is  directed  toward  the  elucidation  of  the  underly- 
ing principles  by  which  a  determination  of  the  precise  number 
and  form  of  triangular  frames,  which  should  be  combined  in 
a  truss  to  secure  the  maximum  stiffness  and  minimum  weight 
of  bridge  structures  can  be  made.  It  also  calls  attention  to 
the  fact  that  the  weight  of  long  spans  differ  from  SO  to  100 
per  cent  as  indicated  by  a  discussion  before  the  American 
Society  of  Civil    Engineers. 

The  book,  proper,  opens  with  the  axiomatic  statement  that 
preliminary  to  the  design  of  any  frame  structure  the  service. 
which  it  is  to  render,  must  be  first  known.  It  then  gives  a 
brief  sketch  of  the  development  of  bridge  loadings,  and  dis- 
cusses the  conventional  uniform  load  and  then  urges  a  rational 
treatment    of    the    equivalent    uniform    load    and     suggests    a 


method  for  reaching  the  desired  results.  In  dealing  with  the 
subject  of  impact  and  one  or  two  other  matters,  the  author, 
following  in  the  footsteps  of  many  others,  forgets  that  the 
reader  may  not  be  as  familiar  with  the  subject  as  he  is,  and 
so  neglects  to  indicate  the  meaning  of  some  of  the  symbols 
in  his  formulae,  which  renders  them  useless  to  such  unin- 
formed readers. 

The  book  takes  up  the  matter  of  wind  pressures,  stresses 
on  curves  and  that  much  neglected  feature  of  bridge  design 
the  aesthetics  of  the  structure.  And  later  on  brings  out  an 
exemplification  of  the  old  adage  that  "what  looks  right  is 
ri^ht"  by  showing  that  in  a  certain  instance  the  most  beauti- 
ful design  was  not  only  that  but  also  the  stiffest  and  lightest. 

While  the  book  is  a  purely  technical  discussion  of  the  sub- 
ject it  is  so  well  written  and  the  facts  and  arguments  are 
presented  in  such  an  interesting  manner  that  it  is  very  easy 
reading.  And  through  it  all  there  is  a  strict  adherence  to  the 
economic  theory  of  steel  railroad  bridge  design,  which  is 
announced  on  the  title  page  to  be  the  topic  in  hand.  So  it 
deals  with  the  economic  theory  of  design  of  beams  and  plate 
girders,  the  economic  types  of  height  and  panel  length;  it 
discusses  the  relative  merits  of  rivetted  and  pin  connected 
trusses;  it  gives  a  clear  analysis  of  foundation  work,  and 
closes  with  a  chapter  on  long  span  railroad  bridge  structures, 
in  which  the  arch  and  cantilever  spans  are  compared,  and 
finally  reaches  the  conclusion  "that  the  arch  is  the  most  eco- 
nomic long  span  structure  where  the  foundations  are  suitable. 
The  cantilever  arch  ranks  next,  then  the  cantilever  and  braced 
suspension." 

It  is  hardly  possible  that  all  bridge  engineers  will  agree,  at 
once,  with  everything  that  Mr.  Turner  has  written,  but  he 
has  at  least  given  them  something  most  interesting  to  read 
and   something   well   worth   while   thinking  about. 


Locomotive  Superheaters:  The  Superheater  Company,  of 
New  York  and  Chicago,  have  just  reissued  their  Superheater 
Round  House  Chart.  It  illustrates  the  Locomotive  Super- 
heater and  gives  a  description  of  it  and  instructions  for  opera- 
tion and  maintenance.  The  chart  is  2>lYi"  x  25",  is  printed 
on  heavy  coated  stock,  and  is  suitable  for  framing.  The  sur- 
face of  the  chart  is  especially  treated  so  that  dirt  or  grease  can 
be  washed  off  easily  without  injuring  the  chart.  For  con- 
venience, the  chart  is  also  reproduced  as  Bulletin  11.  Copies 
of  these  publications  will  be  sent  upon  application  to  anyone 
mentioning  this  publication. 


Locomotive  Feed  Water  Heaters.  The  Superheater  Com- 
pany, of  New  York  and  Chicago,  have  just  issued  Spare  Parts 
I  ists  for  Feed  Water  Heater  Condensate  Return  Tanks  and 
Washout  Apparatus  as  Bulletins  H-3-a  and  H-3-b,  respec- 
tively. These  bulletins  will  be  of  particular  interest  to 
storekeepers  on  roads  using  Elesco  Heaters  and  will  be  sent 
to  readers   of  this   publication   on   request. 


For  Testing  and    Washing 
Locomotive  Boilers 


USE   THE 


Rue  Boiler  Washer 
and  Tester 

SEND    FOR   CATALOGUE 

Rue   Manufacturing  Co. 

228  Cherry  Street        Philadelphia,  Pa. 

Manufacturer!  of  Injector*,    Ejeoton. 

Boiler    Washers    and    Tetters,    Boiler    Checks. 

Cheok  VaItm. 


DIAMOND  STEEL  EMERY 

For   Grinding    In    Steam    and   Air   Joint* 

"CUTS  BUT  NEVER  BREAKS" 

A     Railroad    Shop    Neceaalty 

PITTSBURGH  CRUSHED  STEEL  CO. 

PITTSBURGH,   PA.,   U.  S.   A. 


GEO.   P.   NICHOLS   &  BRO. 

Nichols  Transfer  Tables 
Turntable  Tractors 

2139  Fulton  Street,  Chicago 


ENAMELED    IRON    FLUSH    OR   DRY  CLOSETS 

DUNER 

CAR    CLOSETS 

DUNER   CO. 

IIS  S.  CUNTOM    ST.,   CHICAGO 


WANTED 

Locomotive  Builder's  Lithograph* 
of  U.  S.  Locomotives  previous  to 
Civil  War  Period,  multi-colored  or 
one  tone,  for  historical  collection. 
Liberal  commercial  prices  will  be 
paid.  Give  name  of  builder,  type  of 
locomotive,  condition  of  print,  and 
all  wording  on  same. 

Also,  "American  Locomotives," 
by  Emil  Reuter  of  Reading,  Pa., 
text  and  line  drawings,  issued  se- 
rially about  1849. 

Also,  several  good  daguerrotypes 
of  locomotives  of  the  daguerrotype 
period. 

Address,    HISTORICAL 

c/o    Railway    and    Locomotive    EnjtosartiMr 
114  Liberty  Street,  New  York. 
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The   Bethlehem   Twin-Span   Turntable 

The  Adaptation  of  the  Rigid  Fulcrum  to  the  Purposes  of  a  Turntable 

When    Mr.    Albert    H.    Emery    designed    the    testing'  the  metal  was  never  sufficient  to  stress  it  beyond  its  limit 

machine   that    is   known    by   his   name,   he   introduced   a  of  elasticity. 

novelty  in  the  fulcrums  that  was  such  a  distincthe  feature  The  same  principle  has  been  successfully  applied  in  the 

that  it  stood  out  more  prominently  than  any  of  the  many  designing   of  the   twin-span  turntable  of  the   Bethlehem 

others  embodied  in  the  machine.    The  peculiarity  of  these  Steel  Co. 

fulcrums  was  that  instead  of  a  hardened  knife  edge  resting  A  reproduction  of  a  photograph  of  one  of  these  turn- 
on  a  hardened  steel  seat,  a  thin  piece  of  steel  was  pressed  table*  was  published  in  the  May,  1924,  issue  of  Railway 


Bethlehem   Twin. Span   Turntable  Showing  Center  Plate  and    Bolster 


into  the  lever  and  the  base  forming  a  solid  construction 
between  the  two.  As  the  lever  moved,  the  fulcrum  was 
bent  to  permit  of  the  movement. 

With  the  size  of  the  metal  strip  of  the  fulcrum  adjusted 
to  properlv  meet  the  requirements  of  the  load  imposed  and 
the  magnitude  of  the  lever  movement  involved,  it  was 
found  that  the  resistance  to  motion  was  less  than  that 
offered  bv  the  knife  edge  fulcrum,  while  the  distortion  of 


&  Locomotive  Engineering  in  connection  with  a  de- 
scription of  some  of  the  features  of  the  new  Acca  engine 
terminal  of  the  Richmond,  Fredericksburg  &  Potomac 
R.  R..  near  Richmond.  Va. 

Drawings  of  a  75  ft.  turntable  of  this  class  are  here 
presented  for  the  purpose  of  explaining  the  distinctive 
features  of  the  construction.  The  most  prominent  and 
outstanding  of  these  is  a  special  connection  which  permits 
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of  such  vertical  flexibility  between  the  two  like  spans, 
joined  over  the  center  bearing  and  comprising  the  turn- 
table, that  each  of  the  three  points  of  support  for  spans 
carries  its  proper  proportion  of  the  dead  weight  and  the 


With  this  feature  and  the  three  points  of  support  it  is 
not  necessary  to  balance  a  locomotive  on  the  turntable  as 
it  is  free  to  turn  over  a  circular  track  of  normal  inequali- 
ties no  matter  how  unevenly  loaded.     The  result  is  that 


Plan    and   Side   Elevation   of   Bethlehem   Twin-Span   Turntable 


live  load.  These  flexible  connections  provide,  not  only  for 
the  span  deflections  when  under  a  load,  but  also  allow  the 
ends  of  the  spans  sufficient  freedom  to  adjust  themselves 


Isometric   View  of   Connection    Between   Girders  and   Center   Bolster 
of  Twin-Span   Turntable 

automatically  to  any  ordinary  inequalities  in  the  level  of 
the  circular  track,  or  to  a  settlement  of  the  center  founda- 
tions. 


a  shorter  turntable  can  be  used  than  where  balancing  is 
necessary. 

As  will  be  seen  from  the  illustration  of  the  plan  and 
side  elevation  of  a  75-ft.  turntable,  the  table  consists  of 
two  deck  plate  girder  spans,  joined  together  and  supported 
at  the  center  and  with  their  outer  ends  carried  by  the  usual 
circular  rail  located  near  the  wall  of  the  pit.  The  general 
appearance  is  that  of  a  plain,  straight,  rigid  plate  girder 
w-ith  no  flexibility,  and  it  would  seem  as  though  a  bearing 
at  the  center  and  at  one  end  would  be  all  that  it  would 
be  possible  to  obtain. 

Referring  to  the  illustrations,  it  will  be  noted  that  there 
is  a  single  deep  cross  girder  at  the  center  to  which  the  long 
plate  girders,  extending  from  the  center  to  the  pit  rails, 
are  fastened.  The  center  bearing,  consisting  of  shoes  and 
equalizing  pin,  is  also  attached  to  this  central  girder,  the 
whole  turning  on  a  phosphor  bronze  disc  bearing  on  a 
distributing  base  casting. 

The  vertical  plate  of  this  central  girder  is  indicated  as  C 
on  the  plan  and  isometric  elevation  of  the  connection  de- 
tails. Bolted  to  this  plate  there  are  four  vertical  strips  B 
and  four  8  in.  by  8  in.  angles  D.  The  strips  B  are  l/\  in. 
thick  and  extend  vertically  for  the  whole  depth  of  the  plate 
except,  for  the  short  distance  of  3  in.,  where  the  hinge  or 
pintle  plates  F,  having  the  same  thickness  as  B,  are  laid 
in  and  run  across  the  whole  width  of  outstanding  legs  of 
girder  connecting  angles  D. 

The  vertical  web  plates  G  of  the  main  girders,  their 
tillers  H,  and  connection  angles  D,  all  terminate  at  the 
heel  of  the  angles  and  stand  away  from  the  cross  girder 
by  the  thickness  of  the  plates  B  and  F. 

This  leaves  a  space  E  of  J4  m-»  between  the  connection 
angles  of  the  main  girder  and  the  plate  C  of  the  cross 
girder,  for  the  whole  depth  of  main  girder  connection, 
except  where  it  is  filled  in  by  the  pintle  plates  F.  The 
main  girder  is,  therefore,  supported  at  the  center  by  the 
iiitstanding  legs  of  the  angles  D,  where  they  are  bolted 
:igainst  the  strips  B. 

It  is  evident  that  these  thin  outstanding  legs  of  the 
ingles,  only  %  in.  thick,  cannot  hold  the  main  girders  as 
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cantilevers  from  the  center  cross  girder.    The  result  is  thai 

the  legs  of  the  angles  are  bent  as  the  outer  ends  of  the 
girders  are  raised  or  lowered  by  their  carrying  wheels 
running  on  the  circular  rails.  With  outer  end  being 
lowered  the  connected  end  of  the  girder  pivots  about  the 

A 


Horizontal    Section    of   Connection    Between    Girders 
and   Center   Bolster 

hinge  strips  F  and  its  upper  corner  of  web  moves  out  and 
widens  the  space  E  at  the  top  while  the  lower  corner  of 
web  moves  inwardly  and  narrows  the  space  E  at  the 
bottom. 

If,  on  the  other  hand,  the  circular  rails  are  higher  than 
the  normal  level  of  the  main  girders  would  require,  either 
because  of  the  settling  of  the  central  foundation  or  frost 
action  on  the  rail  supports,  the  outer  ends  of  the  main 
girders  are  raised  ;  then  the  upper  corner  of  the  main 
girder  is  moved  inward  and  the  upper  space  E  is  narrowed, 
while  the  lower  corner  moves  outward  and  E  is  widened. 

The  hinge  plates  F  are  located  2  ft.  10J4  in.  below  the 
top  of  the  girder  in  a  75  ft.  turntable,  so  that  the  relative 


mi  '\  ementS  of  the  end  of  the  table  and  the  tup  of  the  girder 
about  the  hinge  plate  are  as  1  to  13.13,  so  that  for  a  large 
error  in  leveling  of  circular  track,  say  l/2  in.,  there  is 
distortion  or  bending  of  the  lei;  of  the  angle  at  the  top 
of  about  \/M  in.  As  this  takes  place  in  a  plate  %  in. 
(hick  and  over  7}4  in-  from  its  point  of  riveted  support, 
its  elastic  limit  is  not  exceeded  at  the  extreme  or  top  of 
girder  height  and  this  distortion  is  decreased  to  nothing 
it  the  hinge  plate  F.  Below  the  hinge  plate  F  the  dis- 
tance to  the  bottom  of  the  girder  is  only  1  ft.  Sl/2  in. 
so  that  the  stress  induced  is  proportionately  less  than  for 
upper  sections  of  angles. 

For  longer  turntables  the  depth  of  the  girders  being 
constant,  as  a  standard,  this  distortion  of  the  angles  is 
proportionately  less,  arid  thus  offsets  increases  in  deflec- 
tions due  to  the  longer  girders  and  constant  depth.  In  the 
case  of  partial  failure  of  the  center  foundation,  or  a  settle- 
ment of  several  inches,  these  same  connection  angles  will 
take  a  permanent  set  and  then  continue  to  flex  for  the 
circular  track  inequalities  as  noted  above. 

This  feature  of  making  structural  members  articulate 
vertically,  without  recourse  to  a  pin  connection,  is  further 
positively  held  to  a  strictly  vertical  action  by  means  of  a 
continuous  horizontal  lateral  system  from  end  to  end  of  the 
turntable  passing  through  the  center  of  the  hinge  plate  F. 
This  bracing  system  is  twice  as  wide  as  the  spans  at  the 
center  of  the  table,  hence  the  table  is  made  extra  strong 
transversely  and  at  that  point  where  it  flexes  vertically, 
the  gusset  plates  (composing  the  lateral  system  where 
passing  through  the  hinge  plates  F)  flexing  vertically 
with  the  spans. 

This,  then,  is  a  very  simple  solution  of  that  much  de- 
sired appliance,  an  articulated  turntable  that  is  particu- 
larly strong  laterally,  and  it  has  been  accomplished  by  the 
utilization  of  the  flexibility  of  ordinary  structural  ma- 
terials within  the  elastic  limit. 


The  Three-Cylinder  Locomotive 

A  Presentation  of  Its  Advantages  by  the  Engineers  of  the  American  Locomotive  Company 


Two  papers  setting  forth  the  advantages  of  the 
three-cylinder  locomotive  have  recently  been  presented 
by  J.  G.  Blunt,  mechanical  engineer,  and  James  Parting- 
ton, manager  of  the  engineering  department  of  the 
American  Locomotive  Co.,  respectively.  Mr.  Blunt's 
paper  was  read  before  the  St.  Louis  Railroad  Club  and 
Mr.  Partington's  before  the  Southern  and  Southwestern 
Ry.  Club. 

In  this  introduction  Mr.  Blunt  said  that  as  we  approach 
the  end  of  the  first  hundred  years  of  locomotive  service 
and  reflect  on  the  increasing  benefits  which  the  recipro- 
cating steam  locomotive  has  given  to  the  transportation 
problems  of  today,  we  are  mindful  of  the  seventy-five  or 
more  experimental  years  which  preceded  it  in  the  making 
of  that  historic  event.  Surely  that  occasion  will,  in  due 
time,  be  celebrated  as  a  reminder  of  the  principles  de- 
veloped during  those  experimental  years,  which  are  the 
basic  ones  involved  in  our  locomotive  construction  today. 

In  those  early  years,  the  problem  required  a  locomotive 
having  the  greatest  starting  power,  with  means  for  exert- 
ing the  maximum  tractive  effort  gradually  throughout  its 
speed  range.  The  problem  today  is  likewise  to  produce 
an  individual  power  unit,  possessing  this  fundamental 
principle  and  capable  of  exerting  its  full  tractive  power 
per  unit  of  weight  on  each  driving  axle,  while  attaining 
speeds  within  the  limit  of  safety  to  human  life,  the  loco- 


motive mechanism  and  to  the  right-of-way  generally,  while 
requiring  a  minimum  of  maintenance,  with  the  most 
economical  use  of  fuel  per  ton  mile  hauled. 

We  have  today  various  means  of  locomotive  power 
transmission  other  than  the  reciprocating  steam  locomo- 
tive, such  as,  electric  locomotives  using  various  mechani- 
cal and  electrical  means  of  transmitting  power  to  the 
driving  wheels,  the  steam  turbine,  and  various  forms  of 
internal  combustion  engines  using  gasoline  or  crude  oil 
which  are  receiving  marked  attention,  both  here  and 
abroad,  as  sources  of  locomotive  power.  Difficultv  in 
power  transmission  from  a  constant  speed  motor  to  the 
driving  wheels,  requiring  a  speed  range  from  nothing  to 
maximum,  offers  difficult  mechanical  problems  or  involves 
large  expenditure  in  utilizing  electrical  transmission. 

Various  speakers  have  predicted  a  decline  in  the  ability' 
and  efficiency  of  the  reciprocating  steam  locomotive  to 
meet  the  major  transportation  problems  of  the  future. 
While  these  predictions  may  eventually  be  confirmed,  the 
fact  remains  that  no  locomotive  power  unit  has  been 
produced  on  a  commercially  economic  basis  to  cope  with 
the  reciprocating  steam  locomotive  in  cost  of  operation 
per  ton  mile  under  average  conditions  in  long  distance 
heavy  duty  transportation.  It,  therefore,  remains  an 
economic  necessity  to  make  the  steam  locomotive  as 
efficient  a  power  unit  as  possible  until  those  predictions 
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have  reached  a  degree  of  commercial  utility  warranting 
their  general  substitution  in  place  of  the  reciprocating 
steam  locomotive.  Many  noteworthy  efforts  have  been 
made,  or  are  now  undergoing  experimental  development, 
possessing"  great  potential  value. 

With  the  foregoing  assumption,  the  problem  now  is  to 
select  that  application  of  the  reciprocating  principle  for 
the  larg"er  steam  locomotive  units  most  nearly  approaching 
these  commercial  requirements  and  one  which  will,  under 
varying  conditions,  deliver  the  maximum  ix>wer,  speed 
and  economy,  at  the  same  time  requiring  the  operation  of 
the  fewest  number  of  units  to  handle  the  traffic,  while 
transporting  the  maximum  tonnage  over  an  existing 
railway  line. 

Thorough  investigation  has  convinced  many  that  the 
single  expansion,  three-cylinder  application  most  fully 
meets  these  commercial  requirements  at  this  time,  although 
future  improvements  will  undoubtedly  follow  its  more  or 
less  general  use. 


it  enables  the  steam  in  the  cylinders  to  be  used  more  ex- 
pansively  through  a  larger  percentage  of  its  running  time, 
while  having  greater  starting  ability,  accompanied  by  a 
substantial  fuel  saving  for  tonnage  hauled;  there  is  less 
danger  of  frame  failure  on  account  of  the  smaller  outside 
cylinders,  with  less  overhanging  pressure  acting  through 
the  rods  and  axles  on  the  frames ;  the  six  exhausts  per 
driving  wheel  revolution  produce  a  more  even  draft  on 
the  tire,  enabling  the  use  of  larger  exhaust  nozzles,  with 
less  back  pressure  in  the  cylinders,  resulting  in  still  greater 
fuel  economy. 

Mr.  Partington's  paper  was  devoted  exclusively  to  the 
three  cylinder  locomotive.  He  opened  with  a  brief  re- 
sume of  the  work  that  has  been  done  in  this  country  and 
in  Europe  in  the  construction  of  and  experimentation  with 
that  type  of  machine ;  and  then,  in  a  few  paragraphs  set 
forth  its  advantages.  These  naturally  check  with  those 
given  by  Mr.  Blunt,  but  upon  which  he  enlarged. 

As  for  increase  of  tractive  power,  the  arrangement  of 


Name  of  Railroad 

Class 

or 
Type 

Cylinders 
Inches 

Work- 
ing 

Press- 
ure 
Lbs. 

Dla. 
of 

Drivers 
Inches 

Driving 

Wheel 

Base 

ft.  &  In. 

Weight 

on 

Drivers 

Lbs. 

Total 
Weight 

Lbs. 

Trac. 
Power 

Lbs. 

Trac. 
Power 
with 
Booster 
Lbs. 

Factor 

of 
Adhesion 

New  York  Central 

4-8-2 

25  X  28 

200 

69 

18 

241,500 

367,000 

64,700 

75_,700 

3.73 

Lehigh  Valley 

4-8-2 

25  x  28 

200 

69 

18 

246,500 

369,000 

64,700 

-  — 

3.81 

South  Manchurlan 

2-8-0 

22i  x  26 

180 

54 

15    10 

194,000 

263,500 

56,000 

-  — 

3.46 

New  York,  New  Haven  &  Hartford 

0-6-0 

22  x  28 

200 

57 

16     4 

245,000 

245,000 

60,300 

-  — 

4,07 

Loulavllle  &  Nashville 

2-8-2 

1-23  x  28     200 

63 

17    10 

245,500 

334,000 

65,700 

.  — 

3.73 

2-8-2 

2-23  X  82 

200 

63 

17    10 

245,500 

334,000 

65,700 



3.73 

Chicago,  Rock  Island  k   Pacific 

4-6-2 

224  x  28 

190 

74 

13     6 

187,000 

305,000 

46,400 

.  -- 

4.C3 

Missouri  Pacific 

4-6-2 

224  x  28 

190 

73 

14     4 

185,500 

302,500 

47,100 



3.91 

Missouri  Pacific 

2-8-2 

1-23  x  28 

200 

63 

17    10 

244,000 

334,000 

65,700 

. 

3.71 

2-8-2 

2-23  x  32 

200 

63 

17    10 

244,000 

884,000 

65,700 

-  -_ 

3.71 

Wabash 

2-8-2 

1-23  x  28 

200 

64 

258,000 

351,000 

66,000 

_ 

3.80 

2-8-2 

2-23  x  32     200 

64 

258,000 

351,000 

66.000 



3.80 

Southern  Pacific 

4-16-2 

1-25  x  28 

200 

634 

22    10 

306,000 

430,000 

76,900 

87,800 

4.00 

4-10-2 

2-25  X  32 

200 

634 

22    19 

306,000 

430,000 

76,900 

87.800 

4.00 

Delaware, Lackawanna  &  Western 

4-8-2 

25  X  28 

210 

73 

19 

260,000 

392,000 

64,300 

-  -. 

4.00 

Table   of  Characteristics   of  Three  Cylinder   Locomotives   Built   by  the   American    Locomotive   Company 


Undoubtedly  the  most  efficient  wheel  arrangement  ob- 
tains when  connecting  the  middle  cylinder  to  the  crank 
axle  and  the  outside  cylinders  to  an  adjacent  axle,  thus 
more  evenly  distributing  the  cylinder  power  throughout 
the  mechanism,  with  the  least  slipping  tendency  or 
dynamic  effect. 

In  comparing  two  locomotives  with  the  same  wheel  ar- 
rangement, one  having  two  cylinders  and  the  other  three, 
and  assuming  equal  boiler  pressures  and  driving  axle 
loads,  the  normal  tractive  power  can  be  materially  im- 
proved without  increasing  the  slipping  tendency,  at  the 
same  time  increasing  the  starting  power  by  double  the 
normal  tractive  power  increase. 

In  considering  locomotives  of  the  sizes  required  on 
our  trunk  lines  at  this  time,  no  application  offers  as  many 
practical  advantages  throughout  the  speed  range  as  a 
locomotive  equipped  with  the  3-cylinder  principle. 

It  straightens  out  the  tractive  power  fluctuations  for 
each  driving  wheel  revolution :  It  delivers  more  tractive 
power  per  pound  of  weight  involved;  it  reduces  the  dy- 
namic effects  on  the  rail ;  it  provides  more  even  power 
distribution  to  the  mechanical  parts,  with  correspondingly 
reduced  stresses  in  the  locomotive  mechanism  and  right- 
of-way  construction  ;  it  eliminates  the  nosing  effects  of 
the  inside  cylinder  entirely,  while  materially  reducing  this 
effect  in  the  outer  cylinders  by  reason  of  their  smaller 
diameter:  it  requires  less  truck  lateral  resistance,  with 
correspondingly  less  wear  from  hub  and  flange  pressure ; 


the  cranks  of  the  two-cylinder  locomotive  is  such  that  with 
an  85  per  cent  cut-off,  if  the  mean  tractive  effort  is  40,000 
lbs.,  at  one  point  in  the  revolution  it  will  rise  to  50,000 
lbs.,  and  unless  there  is  sufficient  weight  on  the  drivers 
the  engine  will  slip. 

With  the  three-cylinder  arrangement  with  the  same 
cut-off  and  mean  tractive  effort,  the  greatest  tractive  effort 
at  any  point  of  the  stroke  will  not  exceed  43,000  lbs., 
thus  requiring  much  less  adhesive  weight  to  prevent  slip- 
ping than  the  corresponding  two-cylinder  design. 

It  is,  therefore,  evident  that  with  three  cylinders  we  can 
get  a  very  high  starting  torque  more  uniformly  applied, 
permitting  a  reduced  factor  of  adhesion. 

It  is  also  evident  that  with  the  train  once  in  motion,  it 
can  be  hauled  by  a  three-cylinder  locomotive  operating  at 
a  considerably  shorter  cut-off  than  that  necessary  for  a 
two-cylinder  locomotive. 

On  account  of  the  more  uniform  torque  the  factor  of 
adhesion  can  be  reduced  about  15  per  cent. 

In  nearly  all  heavy  freight  locomotives  of  the  two-cylin- 
der type  it  is  possible  to  balance  in  the  main  wheels  but 
a  small  part,  if  any.  of  the  reciprocating  weights  and  this 
makes  it  necessary  to  place  an  excess  amount  of  recipro- 
cating counterbalance  in  the  other  drivers. 

By  reducing  the  size  of  the  outside  cylinders  in  the 
three-cylinder  locomotive  as  compared  with  a  two-cvlinder 
engine  of  like  power  the  amount  of  reciprocating  counter- 
balance is  materiallv  reduced. 
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In  many  cases  it  is  possible  to  cut  down  the  dynamic 
augment  in  this  way  by  as  much  as  35  per  cent  of  the 
tractive  power,  which  permit  of  approximately  this  same 
amount  of  static  load,  which  will  correspond  to  a  ten  per 
cent,  increase  of  tractive  power. 

Then  there  is  a  so  much  greater  uniformity  of  draw- 
bar pull  with  the  three-cylinder  engine  that  it  is  easily 
conceivable  that  the  more  even  drawbar  pull  of  a  three- 
cylinder  locomotive  when  hauling  a  25  ]XT  cent,  heavier 
train  will  be  less  destructive  to  draft  gears  and  cars  than 


the  two-cylinder  locomotive,  which  on  account  of  having 
cranks  sel  at  90  degrees  may  have  a  jerking  increment  ap- 
proximately 20  per  cent,  greater  than  the  three-cylinder 
locomotive  of  the  Name  mean  drawbar  pull. 

Tin-  foregoing  tabulation  gives  the  principal  features 
of  the  three-cylinder  locomotives  that  have  thus  far  been 
built  in  accordance  with  the  general  design  of  the  locomo- 
tive illustrated  in  the  November  issue  of  Railway  & 
Locomotive  Engineering  and  i>  an  interesting  detail 
of  the  work  already  accomplished. 


Locomotive    Feed-water    Heating 

By  JOHN  M.  LAMMEDEE 

Abstract  of  a  Paper  Presented  to  the  St.  Louis  Railway  Club 


In  venturing  upon  this  discussion  of  the  subject  of 
Ji>comotive  feed-water  heating,  it  is  my  purpose  rather 
than  to  dwell  at  any  great  length  upon  the  history  of  the 
subject,  to  trace  the  several  developments  rather  sketchily, 
accompanying  my  statements  with  references  to  the 
sources  from  which  the  information  given  you  can  be 
elaborated  upon  by  the  reader  of  these  proceedings 
through  reference  to  those  sources  if  he  so  desires.  The 
general  history  of  the  subject  of  locomotive  feed-water 
heating  will  be  covered  by  referring  you  to  a  paper  by 
J.  Snowden  Bell,  which  will  be  found  incorporated  in  the 
1917  and  1918  proceedings  of  what  was  then  the  American 
Railwav  Master  Mechanics'  Association.  From  Mr.  Bell's 
paper,  it  will  be  seen  that  the  idea  and  the  various  at- 
tempts at  the  practice  of  locomotive  feed-water  heating 
date  back  to  the  very  beginning  of  the  locomotive  itself. 
While  in  the  nature  of  things,  the  author  of  that  paper 
could  hardly  have  been  able  to  cover  every  instance  in 
which  locomotive  feed-water  heating  has  been  attempted 
during  the  past  ninetv  years,  he  has  nevertheless,  referred 
to  a  sufficient  number  of  instances  to  show  that  there  has 
not  been  a  single  decade  since  the  beginning  of  locomotive 
history  when  some  one  or  more  attempts  have  not  been 
made  to  further  the  development  of  the  locomotive  feed- 
water  heating  idea,  either  as  those  attempts  have  been 
disclosed  to  the  records  of  the  patent  office  or  by  actual 
application  to  locomotive  service. 

The  purpose  of  feed-water  heating  in  locomotive  prac- 
tice is  unique  in  that,  thus  far,  it  constitutes  that  only 
procedure  through  which  attempt  has  been  made  to  re- 
cover waste  heat,  lacking  which  practice  this  heat  escapes 
to  the  atmosphere  and  is  forever  lost.  At  locomotive 
terminals  to  be  sure  we  find  in  use  means  whereby  to 
wash  and  refill  locomotive  boilers  with  water  that  is  blown 
out  of  the  boiler  coming  in  off  the  road ;  likewise  means 
whereby  the  raw  makeup  water  used  to  filling  the  boiler 
is  given  its  initial  heating  through  the  process  of  absorb- 
ing some  portion  of  the  heat  from  the  water  blown  out  of 
the  incoming  boilers,  but  in  neither  case  do  these  prac- 
tices serve  to  effect  any  part  of  the  saving  which  can  be 
brought  about  by  recovering  some  portion  of  the  heat 
discarded  bv  the  locomotive  when  in  operation  out  on  the 
line  of  road,  as  is  brought  about  by  taking  advantage  of 
the  heat  absorbing  capacity  of  the  water  in  the  process  of 
its  delivery  from  the  tender  to  the  locomotive  boiler. 

A  practical  measure  of  the  opportunity  for  economy  by 
means  of  feed-water  heating  may  be  arrived  at  through 
consideration  of  the  fact  that  between  the  condition  in 
which  we  find  water  in  the  locomotive  tender  and 
the  condition  in  which  this  same  water  in  the  form 
<of  steam   is   admitted   to   the  locomotive  cylinders,   there 


must  be  added  to  each  pound  of  water  transformed 
into  steam  superheated  200  degrees  and  ready  for  utiliza- 
tion in  the  cylinders,  something  like  1,275  thermal  units 
of  heat.  Now,  inasmuch  as  1/100  of  this  number  of  heat 
units  is  12.75  and  since  the  unit  measure  of  heat  is  that 
quantity  required  to  raise  one  pound  of  water  through 
one  degree  rise  in  temperature,  it  follows  that  for  every 
12.75  degrees  rise  approximately  in  temperature  of  the 
feed-water  made  use  of  by  a  modern  locomotive,  there 
should  be  required  1/100  or  one  per  cent  less  heat  than 
is  necessary  in  case  where  the  preheating  of  the  water 
does  not  take  place. 

Assuming  the  practice  of  preheating  boiler  feed-water 
through  the  absorption  of  heat  discarded  by  the  engines 
with  exhaust  steam  and  assuming,  furthermore,  this  waste 
steam  to  be  available  at  a  pressure  of  eight  pounds,  at 
which  pressure  its  temperature  is  235  degrees  ;  it  is  quite 
practicable  with  waste  steam  at  this  pressure  to  increase 
the  temperature  of  the  feed-water  up  to  within  15  or  20 
degrees  of  the  temperature  of  the  steam  itself.  Hence 
with  steam  available  as  stated,  a  delivery  temperature  of 
220  degrees  is  well  within  the  range  of  possibility.  We 
will  assume  that  the  temperature  of  the  water  in  the  tank 
is  60  deg.,  hence  the  initial  temperature,  subtracted  from 
the  final  temperature,  leaves  us  a  range  of  160  deg. 
through  which,  under  these  conditions,  the  feed-water  can 
lie  heated.  By  dividing  160,  the  feasible  rise  in  tem- 
perature, by  12.75,  the  number  of  degrees  rise  necessary 
wherebv  to  effect  one  per  cent  economy  in  fuel,  we  find 
that,  roughly,  \2l/2  per  cent  heat  saving  can  be  brought 
about  under  the  conditions  assumed  and  in  the  manner 
defined.  Other  benefits  related  to  this  one  in  such  a  way 
as  to  give  an  additional  saving  in  fuel  will  be  referred  to 
later  in  this  discussion. 

The  two  principal  sources  of  waste  heat  in  locomotive 
operation  are,  as  will  be  noted  by  reference  to  a  typical 
locomotive  heat  balance,  waste  steam  as  exhausted  by  the 
engines  and  waste  gases  discarded  by  the  boiler.  A  con- 
venient reference  for  the  benefit  of  those  interesed  in 
making  a  study  of  the  locomotive  heat  balance  is  found  in 
circular  No.  8,  subject  "The  Economical  Use  of  Coal  in 
Railwav  Locomotives."  issued  by  the  University  of 
Illinois  under  date  of  September  9,  1918.  From  this  it 
will  be  seen  that  better  than  50  per  cent  of  the  heat  orig- 
inallv  contained  in  the  fuel  as  fired  is  lost  out  of  the  stack- 
in  the  form  of  waste  steam,  while  another  15  per  cent 
is  discarded  in  the  form  of  waste  gases.  In  inefficiently 
maintained  and  operated  locomotives,  the  former  loss  may 
easily  run  as  high  as  60  per  cent,  and  the  latter  as  high 
as  20  per  cent.  Between  the  two,  as  sources  of  heat  for 
the  feed-water  heating  process,  it  is  to  be  noted  that  the 
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steam  discarded  by  the  engines  carries  with  it  fully  three 
times  as  much  heat  as  do  the  exhaust  gases  discarded  by 
the  boiler.  Because  of  this  fact,  and  also  because  of  the 
fact  that  the  relative  heat  carrying  capacity  of  a  pound 
or  a  cubic  foot  of  steam,  as  compared  with  a  like  measure 
of  the  gases  is  such  that  upwards  of  50  times  the  rate  of 
heat  transfer  can  be  derived  from  the  former  as  compared 
with  the  latter,  we  naturally  turn  to  waste  steam  as  the 
most  prolific,  as  well  as  the  most  practical  source  from 
which  heat  can  be  absorbed  by  the  boiler  feed-water. 

Y<m  have  been  given  a  rule-of-thumb  method  whereby 
to  determine  the  percentage  of  heat  recovery  through  the 
practice  of  feed-water  heating,  namely,  by  dividing  the  rise 
in  temperature  by  1/100  of  the  number  of  heat  units 
necessary  to  convert  a  pound  of  boiler  feed-water  at  tank 
temperature  into  superheated  steam  as  used  in  the  cylin- 
ders. It  might  be  of  interest  at  this  point  to  determine 
what  quantity  of  water  at  60  deg.  temperature  it  is  theo- 
retically possible  to  heat  up  to  220  degrees  through  the 
utilization  of  one  pound  of  exhaust  steam  at  the  assumed 
pressure  of  8  lbs.  per  square  inch.  The  steam  tables  show 
that  the  temperature  of  steam  at  eight  pounds  pressure 
is  234.8  deg.  Fahr. :■■  also  that  each  pound  of  saturated 
steam  at  that  pressure  carries  1,158.6  b.t.u.  above  that  in 
water  at  a  temperature  of  32  degrees. 

Now  in  making  use  of  this  pound  of  steam  for  feed 
heating  purposes  we  proceed  to  take  out  of  it  the  water 
of  condensation  which,  at  220  deg.  temperature,  will  have 
subtracted  from  the  total  heat  available.  220  minus  32  or 
188  b.t.u.  The  original  heat  value,  1,158.6  b.t.u.,  minus 
the  188  units  extracted  with  the  water  of  condensation, 
leaves  us  970.6  b.t.u.  remaining  to  be  distributed.  Since 
we  propose  to  heat  water  from  tank  temperature  at  60 
deg.  to  a  boiler  feed  temperature  of  220  deg.  the  rise  in 
temperature  is  the  difference  in  these  two  values  or  160 
deg.  Inasmuch  as  each  degree  rise  in  temperature  re- 
quires one  b.t.u.,  we  may  then  expect  to  heat  as  many 
pounds  of  water  up  to  220  degrees  as  160  is  contained  in 
the  remaining  heat.  970.6  b.t.u.,  or  6.06  lbs.  of  water. 

In  the  open  type  heater,  by  virtue  of  direct  contact  be- 
tween the  steam  that  does  the  heating  and  the  water  that 
is  heated,  we  automatically  combine  with  this  6.06  lbs. 
of  water  the  1  lb.  of  water  of  condensation  which  gives  us 
7.06  lbs.  of  water  heated  and  available  for  boiler  feed 
purposes  for  each  pound  of  exhaust  steam  conveyed  to 
the  heater.  The  ratio  of  steam  to  water  is  as  1  is  to  7.06 
or  14  per  cent.  Just  here  we  derive  a  further  advantage 
inasmuch  as  14  per  cent  of  the  water  required  by  the 
boiler  is  condensed  from  exhaust  steam,  it  is  therefore 
distilled  water.  The  feed-water  heater  thus  effects  a  14 
per  cent  absolute  water  treatment,  and  this  percentage  of 
scale,  which  would  otherwise  be  admitted  to  the  boiler 
with  a  corresponding  amount  of  raw  water  from  the 
tender,  is  prevented  from  entering  the  boiler  and  retard- 
ing its  performance  to  at  least  14  per  cent  of  whatever 
degree  the  efficiency  of  the  boiler  is  impaired  by  the 
presence  in  it  of  scale  forming  material.  The  extent  of 
the  saving  in  water  itseelf  is  less  than  14  per  cent  by  that 
percentage  of  the  steaming  capacity  of  the  boiler  required 
to  operate  the  boiler  feed  pump.  This  is  around  2  per 
cent,  hence  the  net  water  recovery  is  14  minus  2,  or  12  per 
cent. 

It  may  be  noted  here  that  the  aforementioned  values 
result  from  the  use  of  those  systems  of  heating  that  re- 
trieve and  return  to  the  boiler  the  condensate  derived  from 
the  steam  that  is  utilized  in  heating  the  water  from  the 
tender.  Inasmuch  as  14  per  cent  of  the  water  required 
by  the  boiler,  in  cases  where  open  type  feed-water  heaters 
are  used,  comes  as  condensate  at  its  maximum  temper- 
ature, and  is  combined  automatically  with  the  water  from 


the  tank,  it  remains  for  the  apparatus  to  heat  not  100 
per  cent  of  the  water  going  to  the  boiler  but  86  per  cent 
and  therefore,  but  12  per  cent  of  the  steam  need  be  taken 
away  from  the  exhaust  nozzles  as  against  1  divided  by 
6.06  or  16^2  per  cent  as  is  required  in  European  practice 
where  closed  type  heaters  are  used  and  where  the  water 
of  condensation,  with  its  heat,  and  totally  free  from  scale, 
is  drained  away  to  the  track.  There  is  thus  a  lesser  inter- 
ference with  the  drafting  of  the  locomotive  in  the  case 
of  the  open  type  heater  than  there  is -in  the  case  of  those 
types  of  apparatus  wherein  sufficient  quantities  of  steam 
must  be  taken  away  from  the  exhaust  to  heat  the  full  100 
per  cent  of  water  being  ham  lied  into  the  boiler. 

The  three  leading  systems  now  employed  in  Europe 
are :  in  England,  the  Weir  system ;  in  Germany,  the 
Knorr-Bremse  system,  and  France  the  Callie-Potonic 
system. 

It  is  understood  that  some  15,000  of  the  Knorr-Bremse 
equipments  are  in  use  in  Germany  alone.  Outside  of 
( iermany  the  principal  distribution  of  the  Knorr-Bremse 
system  appears  to  be  in  the  Scandinavian  countries  and  in 
other  neighboring  states.  Outside  of  (ireat  Britain  the 
Weir  system  appears  to  have  its  principal  distribution  in 
the  British  dependencies  in  Africa,  India  and  Australia. 
In  limited  numbers  Weir  heaters  have  been  tried  on 
North  American  railroads,  and  lacking  advice  to  the  con- 
trary, it  is  believed  that  one  or  two  of  them  are  still  in 
service  on  the  Canadian  Pacific  in  the  vicinity  of  Montreal. 

Other  European  feed-water  heating  systems  that  appear 
to  have  gained  at  least  a  limited  application  are  the 
Rihosek,  a  waste-gas  type  of  heater  in  use  on  certain 
locomotives  on  the  Austrian  national  railway  system,  and 
the  Dabeg  heater,  which  is  an  open  type  or  direct-contact 
heater  in  which  the  heater  supply  and  the  boiler  feed 
pumps  are  operated  by  means  of  a  connecting  rod  from 
the  eccentric  crank  actuating  the  Walschaert  valve  gear. 
Both  of  these  heaters  are  illustrated  in  the  1923  proceed- 
ings of  the  International  Railway  Fuel  Association. 

The  average  person  in  contemplating  feed-water  heater 
practice  looks  upon  it  as  essentially  a  means  of  conserving 
fuel,  and  so  it  is.  The  extent  to  which  the  feed-water 
heater,  as  such,  is  able  to  conserve  heat  has  already  been 
indicated.  In  addition  to  this  there  is  a  further  saving 
in  heat  and  therefore,  a  greater  fuel  saving,  providing  the 
apparatus  be  used  for  the  purpose  rather  than  the  purpose 
of  increasing  capacity,  because  of  the  increase  in  boiler 
efficiency  coming  about  by  virtue  of  the  lower  rate  of 
combustion  on  the  grates,  this  being  a  direct  consequence 
of  the  action  of  the  apparatus  in  providing  part  of  the  heat 
necessary  and  therefore  requiring  less  from  the  fire. 
Whereas,  heat  recovery  may  amount  to  between  10  per 
cent  and  12  per  cent  net,  under  the  average  run  of  con- 
ditions, the  additional  saving,  due  to  the  increased  boiler 
efficiency  may  be  anything  up  to  6  per  cent  or  8  per  cent 
or  10  per  cent,  which  shows  that  locomotive  feed  water 
is  capable  of  effecting  economy  in  fuel  ranging  anywhere 
from  12  per  cent  to  20  per  cent  actual  operation.  Taking 
standby  losses  and  irregularities  of  operation  into  con- 
sideration, the  advocate  of  feed  heating  practice  feels  that 
he  is  quite  conservative  when  he  holds  out  the  prospect  of 
a  net  saving  of  10  per  cent  in  fuel,  clear  of  overhead  and 
maintenance  charges. 

It  has  been  noted  that  there  is  in  addition  to  the  fuel 
saving,  a  saving  in  water  in  proportion  as  steam  is  drawn 
off  from  the  exhaust  passages  of  the  locomotive  and  is 
condensed  and  returned  to  the  boiler.  Generally  speak- 
ing, this  should  be  around  12  per  cent  or  14  per  cent,  and 
while  it  may  or  may  not  represent  an  appreciable  item 
from  the  standpoint  of  the  value  of  the  water  alone,  it 
docs  amount  to  a  considerable  item  when  it  is  taken  into 
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account  that,  depending  upon  local  conditions,  the  oc- 
casional water  stop  ma\  l>e  omitted,  thereby  saving  not 
merely  time  on  the  run  bul  the  effects  of  especially  bad 
water,  if  the  station  omitted  bears  that  characteristic,  and 
likewise,  in  some  appreciable  measure,  the  damage  to 
equipment  resulting  from  the  stopping  of  freight  trains, 
particularly  in  heavy  drag  service. 

In  approaching  the  conclusion  of  thi>  discussion  it  is 
desired  to  cover  hastih  certain  practical  considerations 
that  arc  daily  encountered  and  dealt  with  in  the  use  of 
locomotive  feed-water  heating  apparatus.  The  practical 
railroad  man,  observing  that  a  considerable  portion  of 
the  steam  ordinarily  passing-  out  of  the  exhaust  nuzzle  in 
the  heater  equipped  engine  is  diverted  to  purposes  other 
than  draft,  is  given  some  concern  as  to  the  effect  of  such 
diversion  on  the  draft  and  surmises  that  a  tightening  up 
of  the  nozzle  should  he  made  in  order  that  there  may 
be  available  sufficient  draft  with  which  to  burn  the  fire. 
For  such  as  these  it  will  be  stated  that  the  feed-water 
heater,  in  the  performance  of  its  function  as  a  fuel  saver. 
automatically  takes  care  of  the  draft  by  requiring  that  less 
Fuel  be  burned  and  therefore  that  less  draft  be  required 
wherewith  to  burn  the  fuel.  Not  only  is  this  the  case, 
but  by  virtue  of  the  fact  that  a  lesser  amount  of  fuel  is 
burned  there  results  a  higher  rate  of  boiler  efficiency  and, 
commonly,  a  surplus  of  draft  so  that,  as  frequently  as 
not.  it  should  be  possible  to  enlarge  the  diameter  of  the 
nozzle  rather  than  necessary  to  reduce  it.  Any  altera- 
tions actually  required  in  the  diameters  of  nozzles,  should 
they  tend  to  a  reduction  in  the  size  of  the  nozzle,  are 
more  likely  occasioned  by  altered  fuel  and  boiler  condi- 
tions rather  than  because  of  interruption  to  the  draft  on 
account  of  the  feed-water  heater. 

There  comes  up  in  this  connection,  the  disposition  on 
the  part  of  certain  engineers  who  are  accustomed  to  ad- 
justing the  position  of  cut-off  by  the  sound  of  the  exhaust 
at  the  stack,  to  increase  cut-off  to  the  extent  of  one  or 
two  notches  on  the  quadrant  in  order  to  keep  the  engine 
"harking"  as  she  did  before  the  heater  was  applied.  Un- 
less, in  this  case,  the  locomotive  is  loaded  down  with  suffi- 
cient additional  tonnage  to  make  up  the  difference  or  con- 
ditions are  such  that  the  difference  can  be  made  up  in 
increased  speed  of  train,  such  engineer  would  be  operat- 
ing his  locomotives  with  unnecessary  extravagance  in 
the  use  of  steam.  The  difference  in  exhaust  comes  about, 
as  explained,  because  of  the  taking  off  of  12  per  cent  to 
14  per  cent  of  the  steam  for  the  benefit  of  the  heater  and 
the  engineer  should  be  made  to  understand  this  fact  and 
become  accustomed  to  the  sound  of  the  softer  exhaust  on 
his  feed-water  heater  equipped  engine. 

At  the  outset  the  introduction  of  the  feed-water  heater 
was  attended  with  a  good  deal  of  speculation  concerning 
the  oil  that  might  possibly  be  carried  into  the  boiler  with 
the  condensate  from  the  exhaust  steam.  In  each  of  the 
feedwater  heating  systems  that  have  been  offered  for  your 
consideration,  there  are  provided  means  for  extracting 
this  oil,  either  from  the  exhaust  steam  on  its  way  to  the 
heater  or  from  the  condensate  on  its  return  to  the  tender. 
There  may  be  those  in  this  audience  who  are  still  con- 
cerned about  the  merits  of  this  argument,  hence  it  is  to 
1>e  understood  that  these  remarks  are  submitted  purely  by 
way  of  information  and  are  not  to  be  construed  in  any 
sense  as  a  recommendation.  The  facts  of  the  matter,  re- 
specting the  oil-in-the-boiler  argument,  concerning  which 
not  a  few  alarming  admonitions  have  appeared  in  print, 
are  that  experience  in  the  field  has  brought  no  less  than 
rive  or  six  of  the  largest  users  of  feed-water  heaters  to 
the  point  where  this  question  has  been  thrown  into  the 
discard  as  unworthy  of  serious  consideration.  Not  only 
have   several   responsible   users   of  the   open  type   heater 


arrived  at  this  conclusion,  but  there  art-,  as  well,  those 
among  the  principal  users  of  the  non-contact  heating  sys- 
tem who  are  disclosing  their  attitude  in  the  matter  by  dis- 
pensing with  the  carrying  of  filter  cloths  in  their  store- 
stocks. 

Another  item  that  has  been  more  or  Kss  of  concern  to 
the  users  Of  locomotive  feed-water  heating  apparatus  is 
the  boiler  check  problem.  Thanks  to  the  endeavors  of 
boiler  check  manufacturers,  there  are  now  available 
several  designs  of  checks  well  adapted  to  the  condi- 
tions of  feeding  by  means  of  the  double-acting  single-eyl- 
inder  pump.  Certain  of  these  have  already  proven  them- 
selves out  in  service  with  very  gratifying  result.  Aside 
from  this,  however,  there  are  users  of  locomotive  feed- 
water  heating  equipment  who  have  successfully  overcome 
their  boiler  check  difficulties  by  resort  to  the  practice  of 
spring  loading  their  checks,  even  though  their  checks  are 
not  of  a  design  devised  with  a  view  to  boiler  feeding  by 
means  of  the  pump. 

The  users  of  locomotive  feed-water  heaters  have  mani- 
fested much  concern  over  the  methods  and  results  of 
the  tests  to  he  applied  to  their  locomotives  thus  equipped. 
Inasmuch  as  the  feedwater  heater  is  a  temperature  raising 
mechanism,  does  it  not  follow  that  when  the  use  of  a 
thermometer  discloses  the  fact  that  the  heater  has  done  as 
much  as  can  be  expected  of  it,  in  the  way  of  increasing 
the  temperature  of  the  water  passing  through  it,  that  tin- 
apparatus  has  demonstrated  its  ability  to  perform  the 
work  for  which  it  was  intended?  If  then,  as  is  generally 
conceded,  there  is  merit  in  the  principle  of  feed-water 
heating,  is  not  the  thermometer  all  that  is  required  to 
prove  the  sufficiency  or  lack  of  sufficiency  of  the  device 
in  question  ?  Tests  beyond  this  point  should  be  not  so 
much  for  the  purpose  of  checking  the  performance  of  the 
heater  since  that  has  already  been  disclosed  by  means 
of  the  thermometer,  as  for  the  purpose  of  a  check  on 
proper  methods  of  utilization,  they  become  properly  a 
check  on  the  operating  force  and  against  operating  con- 
ditions rather  than  on  the  equipment  itself. 

On  the  assumption  that  fullest  advantage  is  taken  of 
operating  conditions,  if  one  is  disposed  to  go  into  the 
question  further,  a  check  of  evaporation  per  pound  of 
fuel  used  with  and  without  the  heater  will  invariably 
show  a  gratifying  percentage  of  improvement  in  favor 
of  the  former  condition.  Should  this  not  actually  show- 
in  a  lesser  consumption  of  fuel  in  proportion  to  the  work 
done,  the  heater  certainly  should  not  be  held  accountable 
for  possible  misuse  of  the  greater  quantity  of  steam  that 
has  just  been  shown  to  have  been  generated.  A  properly 
made  dynamometer  car  test  is,  of  course,  conclusive,  but 
in  view  of  the  extreme  simplicity  of  the  method  first  out- 
lined i.e..  by  the  use  of  the  thermometer  on  the  dis- 
charge side  of  the  apparatus,  it  would  seem  that  a  good 
deal  of  unnecessary  time,  trouble  and  expense  is  being 
incurred  in  the  making  of  tests  by  the  dynamometer  car 
method. 

Finally,  let  it  be  said  that  locomotive  feed-water  heating 
apparatus,  while  it  has  been  proven  entirely  workable  and 
reliable  in  service,  is  not  a  type  of  apparatus  that  thrives 
on  neglect.  Considering  that  unlike  other  important  fac- 
tors that  serve  to  economize  in  the  use  of  locomotive  water 
and  fuel,  the  feed-water  heater  is  altogether  on  the  out- 
side of  the  locomotive,  dispensing  with  the  requirement 
that  front  ends  be  opened,  fires  killed  or  arch  brick  re- 
moved in  order  to  gain  access  to  it,  there  can  he  little 
excuse  for  neglecting  the  simple  routine  of  inspection  and 
test  whereby  to  keep  it  in  operating  condition  and  to  in- 
sure against  failure  out  on  the  road.  Remember,  too,  that 
failure  of  the  feed-water  heating  apparatus  does  not  neces- 
sarily involve  failure  of  the  locomotive,  since  unlike  other 
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equipment,  again,  there  is  a  substitute  means  of  perform- 
ing one  of  its  essential  functions,  i.e..  that  of  feeding  the 
boiler. 

In  view  of  the  benefits  derived  from  the  use  of  this 
apparatus,  reasonable  precautions  should  be  taken  against 
the  failure  of  the  equipment  itself  through  daily  inspec- 
tion and  test.  The  working  mechanism  of  the  feed-water 
heater  i^  essentially  that  of  a  water  handling  pump,  con- 


cerning which  there  is  no  occasion  for  mystery,  and  if  at 
the  terminals  at  which  heater-equipped  locomotives  are 
being  attended,  there'  will  simply  be  placed  on  some  one 
individual  the  responsibility  for  a  periodical  check  of  the 
condition  of  this  equipment,  the  users  of  it  will  very 
shortly  find  themselves  adopting  toward  it  that  casual  and 
familiar  attitude  that  they  have  long  since  learned  to  hold 
toward  other  and  much  more  complicated  apparatus. 


New  Locomotives  for  the  Norte  Railways  of  Spain 

By  W.  R.  Taliaferro.  Railway  Equipment  Engineer,  TX  estinghouse  Electric  &  Manufacturing:  Company 


A  most  important  railway  electrification  project  in  Spain 
is  that  of  the  "Pajores  grade"  on  the  Norte  Railway, 
which  connects  the  North  Seacoast  (Bay  of  Biscay)  at 
Gijion,  and  the  coal  mines  on  the  northern  slope  of  the 
Cabertoria  Mountains  with  the  inland  cities.  The  service 
on  this  section  is  very  congested  and  with  steam  operation 
and  the  present  equipment,  the  capacity  of  the  line  has 
l>een  reached. 

The  "Pajores  grade,"  which  is  the  section  being  elec- 
trified at  the  present  time,  is  about  40  miles  long  and  of 
very  light  single-track,  wide  gauge  (5  ft.  6  in.)  construc- 
tion, consisting  almost  entirely  of  curves  and  2  per  cent 
grade  passing  through  many  tunnels.  The  tunnels  which 
form  fully  fifty  per  cent  of  the  total  length  of  the  grade 
are  very  wet  and  many  of  them  are  over  a  mile  long. 
Wet,  slimy  rails  and  gas  from  the  steam  locomotives  have 
made  the  present  operation  of  the  grade  very  difficult. 

The  electrification  is  intended  to  accomplish  three 
things :  Increase  the  capacity  of  the  line,  remove  the 
danger  of  asphyxiation  of  crews  in  tunnels,  and  effect  a 
large  saving  in  cost  of  power  by  the  substitution  of  water 
power  for  steam  and  by  regeneration  down  the  grades. 

It  is  the  intention  with  electrification  to  handle  trains  of 
300  metric  tons  trailing  with  one  locomotive  and  600 
metric  ton  trains  with  two  locomotives,  one  at  each  end. 
These  trains  are  exceedingly  light  due  to  the  maximum 
draw  bar  pull  being  limited  to  30.000  pounds  by  the  draft 
gear  on  the  cars. 

Six  3.000  volt  D.  C.  regenerative  electric  locomotive 
equipments,  complete  with  air  brake  equipment  for  the 
locomotive  and  vacuum  brake  equipment  for  the  train 
brakes,  have  been  furnished  by  the  Westinghouse  Electric 
International  Company  for  this  electrification. 

The  design  of  the  mechanical  parts  has  been  furnished 
by  the  Baldwin  Locomotive  Works.  The  mechanical  parts 
were  built  in  Spain  and  the  complete  locomotives  assem- 
bled by  La  Sociedad  Espanola  De  Construccion  Naval. 

The  locomotives  are  of  the  six-axle  type  with  two  six- 
wheel  swivel  trucks.  Each  axle  is  driven  through  a  single 
helical  gear  by  an  axle-mounted  motor  having  a  one- 
hour  rating  of  270  hp.  All  motors  are  wound  for  1.500 
volts  and  operate  two  in  series  from  the  3.000  volt  D.  C. 
line. 

The  locomotive  cab  is  of  the  steeple  type,  having  a 
large  hood  at  each  end.  These  hoods  contain  the  ma  jot- 
part  of  the  auxiliary  apparatus,  such  as  air  compressor, 
exhausters,  blowers,  motor-generator  set  and  storage  bat- 
tery and  their  automatic  control  apparatus. 

The  control  equipment  is  similar  to  that  supplied  by 
the  Westinghouse  Company  on  the  Paulist  and  Chilean 
State  Railways,  and  has  been  designed  to  give  the  great- 
est simplicity  and  flexibility  to  the  control  of  the  locomo- 
tive.    All  switches  such  as  line,  resistor  and  motor  com- 


bination switches  required  to  break  heavy  currents  are  of 
the  electro-pneumatic  unit  type.  Motor  combinations  and 
regenerative  circuits  are  set  up  by  electro-pneumatic  cam- 
operated  switches  and  regenerative  regulating  and  stabil- 
izing resistance  switches  are  of  the  electro-pneumatic  unit 
type,  but  without  blowout  coils. 

The  control  is  arranged  for  three  speed  combinations, 
consisting  of  series,  series-parallel  and  parallel,  or  one- 
third,  two-thirds  and   full  speed.     The  series  or  one-third 
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speed  motor  combination  is  obtained  by  connecting  all  six 
motors  in  series.  In  this  combination,  eleven  resistance 
notches  are  provided  and  one  running  notch. 

The  series-parallel  or  two-third  speed  motor  combina- 
tion is  obtained  by  connecting  in  parallel  two  sets  of 
three  motors  in  series.  Here  again,  eleven  resistance 
notches  and  one  running  notch  are  provided.  The  par- 
allel or  full  speed  motor  combination  is  obtained  bv  con- 
necting in  parallel  three  sets  of  two  motors  in  series. 
Eleven  resistance  notches  and  one  running  notch  are  pro- 
vided, but  normally  only  nine  of  the  resistance  notches  will 
be  used  or  required. 

Changes  from  one  combination  to  another  will  be  ef- 
fected by  means  of  a  motor  combination  handle  on  the 
master  controller,  so  arranged  that  the  locomotive  may  be 
accelerated  through  the  three  speed  combinations  in  se- 
quence or  in  any  one  of  the  three  motor  combinations  as 
desired.  This  arrangement  of  speed  control  makes  the 
locomotive  extremely  flexible,  which  is  of  great  importance 
where  trains  are  to  be  handled  on  heavy  grades  and 
where  adhesion  is  low  and  the  rolling  stock  light,  as  it  is 
on  most  European  railroads. 

Due  to  the  very  light  track  construction  (light  rails, 
wide  tie  spacing  and  light  bridges)  limiting  the  axle  load- 
ing to  a  very  low  figure,  it  has  been  necessary  to  limit  the 
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total  locomotive  weighl  to  92.5  I  .  s.  tons,  which  has  be<  n 
accomplished  by  special  design  throughout  the  locomotive 
in  save  weight  wherevei  ]«issiljlc.  In  the  control  equip- 
ment, a  large  saving  in  weight  has  been  accomplished  by 
Mowing  air  through  the  grid  resistance  which  would  be 
required  for  a  self  ventilated  grid  resistance  on  a  loco- 
motive  of  this  rating. 

The  locomotives  are  arranged  for  regenerative  break- 
ing in  all  three  motor  or  speed  combinations,  and  the  sys- 
tem employed  is  that  which  has  met  with  so  much  success 
en  the  Westinghouse  locomotives  now  in  service  on  the 
Chicago,  Milwaukee  \  St.  Paul  R.  R..  Paulista  Railway 
and  Chilean  State  Railways.  Thirteen  running  notches 
are  provided  in  each  motor  combination,  which  gives  a 
wide  speed  range  in  regeneration  to  meet  all  train  and 
grade  conditions.  Regeneration  is  controlled  in  a  similar 
manner  to  motoring,  except  that  after  the  engineman  has 
chosen  the  speed  or  motor  combination  in  which  he  de- 
sires to  operate  and  has  placed  the  motor  combination 
handle  and  accelerating  handle  in  their  correct  positions, 
the  speed  and  braking  effort  are  controlled  by  the  re- 
generative handle. 

The  air  and  vacuum  brake  equipment  consists  of  stan- 
dard air  brakes  for  the  locomotive  and  vacuum  brakes  for 
the  train.  The  locomotive  brakes  are  controlled  by  an 
independent  brake  valve  and  also  by  the  vacuum  brake 
valve.  The  latter  handles  the  locomotive  air  brakes,  to- 
gether with  the  vacuum  train  brakes  in  the  same  manner 
in  which  the  automatic  brake  valve  is  employed  on  the 
standard  locomotive  and  train  air  brake  system.  Com- 
pressed air  for  the  air  brakes  and  control  is  supplied  by 
a  motor-driven  air  compressor,  and  vacuum  for  the  train 
brakes  is  maintained  by  two  motor  driven  rotary  ex- 
hausters. 

The  auxiliary  equipment  consists  of  a  3,000  volt  mo- 
tor-generator set  which  supplies  low  voltage  power  for 
control,  lights,  blowers,  air  compressor  and  exhausters 
and  charges  a  floating  storage  battery  which  is  carried 
as  a  reserve  to  operate  an  air  compressor  or  exhauster  in 
case  of  failure  of  line  power. 

Tables  I  and  II  give  the  more  important  ratings  And 
dimensions.  The  ratings  are  on  the  basis  of  the  A.  I. 
E.  E.  rules. 

Table  I — General  Data  on  Westinghouse-Baldwin-Na- 
val  locomotives : 

Service   Freight  and  Passenger 

Gauge ' 5' 6" 

Wheel  Arrangement   0-6-0  +  0-6-0 

Rigid  Wheel  Base   13'  0" 

Total  Wheel  Base 33'  10" 

Length  over  Buffers   46'  4%" 

Total  Height  over  Cab 12'  3" 

Total  Height  Panta.  Locked  Down 14' 

Diameter  of  Drivers   39.37" 

Total  weight   (short  tons )    92.5 

Weight  on  Drivers   18.500 

Motors   Six  No.  350-N-6 

Gear  Ratio   18.61 

Table  II — Ratings  of  Westinghouse-Baldwin-Naval 
Locomotives : 

One  Horn-  Ratings 

Horsepower    1 ,620 

Tractive  Effort  in  Pounds 28.000 

Speed  in  H.P.H 21.7 

Continuous  Ratings 

Horsepower    1 ,340 

Tractive  Effort  in  Pounds 21.280 


Speed  in  M.R.I  1 23.6 

i  ractive  Effort  at  _'5'.     idhesion 46,250  lb. 

Maximum  Safe  Spied 52  M  .1  '.1 1. 


Engine  or  Traction  Sand 

Sand  is  one  of  the  most  useful  and,  fortunately,  on< 
the  most  common  mineral  commodities,  says  W.  M. 
Wiegel,  Mineral  Technologist  of  the  Bureau  of  Mines 
in  a  recent  report  of  his  investigations.  By  far  the  largest 
portion  of  the  production  is  used  in  construction,  includ- 
ing all  forms  of  building,  concrete  and  paving.  Sand  for 
this  purpose  is  produced  in  every  State  in  appreciable 
amounts.  Excluding  sand  used  for  railroad  ballast,  mold- 
ing sand  stands  next  in  tonnage  produced,  followed  by 
glass  sand. 

In  addition  to  the  above,  main  grades  of  sands,  with 
special  characteristics,  are  used  in  industrial  processes,  and 
may  be  classed  in  a  group  as  "special  sands."  This  in- 
cludes filter  sand,  sand  blast  sand,  engine  sand,  abrasive 
sand,  fire  or  furnace  sand,  etc. 

Very  few  sand  companies  depend  upon  the  production  of 
any  one  of  the  grades,  as  their  source  of  revenue.  They  are 
generally  especially  prepared  from  the  bank  run  of  sand 
by  different  methods  of  screening  or  washing,  or  maw 
in  some  instances,  be  by-products  from  the  production  of 
other  grades.  Alan}'  companies  not  now  producing  them 
might  be  able  to  supply  local  demands  by  a  slight  addition 
to  their  plant.  In  nearly  all  cases,  they  command  a  better 
price  than  the  usual  grades  of  building  sand. 

Engine  sand,  or  traction  sand,  as  it  is  sometimes  called. 
is  used  to  prevent  the  slipping  of  the  driving  wheels  of 
locomotives,  or  other  self-propelled  vehicles,  on  wet  or 
slippery  rails.  Its  greatest  use  is,  of  course,  for  railroad 
locomotives,  but  street  cars  use  considerable  amounts  and 
mine  locomotives  require  its  use.  As  the  sand  must  be 
very  dry  when  used,  most  consumers  have  their  own  dry- 
ing equipment,  so  it  is  often  shipped  damp,  with  its 
natural  water  content  or  that  resulting  from  washing  by 
the  producer.  It  must  be  fairly  fine  and  free  from  rubbish, 
leaves,  small  sticks,  or  large  grains  of  sand  or  pebbles  that 
would  tend  to  choke  the  feed  pipes  and  valves  leading 
from  the  sand  box  to  the  rail.  On  the  other  hand,  it 
should  contain  a  minimum  amount  of  dust  and  verv  fine 
particles,  which  tend  to  retain  or  absorb  moisture  and 
form  lumps.  A  sand  containing  clay  is  unsuitable,  as 
the  grains  are  immediately  crushed  to  a  fine  powder  un- 
der the  drivers ;  a  fine  pulverized  silica  would  give  the 
necessary  tractive  effect,  but  such  a  material  would  not 
flow  through  the  feed  pipes.  Either  a  rounded  or  angular 
grained  sand  is  suitable,  except  that  very  rounded  grains 
are  more  inclined  to  roll  off  the  rail  before  being  caught 
under  the  drivers  and  be  wasted. 

The  Pennsylvania  Railroad  System  does  not  have  a 
definite  speicfication  for  engine  sand,  but  states  that  it 
should  be  high  grade,  over  95  per  cent  silica,  compara- 
tively free  from  foreign  particles,  non-caking  and  have 
sharp,  clean  grains  of  such  size  that  approximately  all  will 
pass  a  20  mesh  and  be  retained  on  an  80  mesh  sieve. 
Examination  of  the  various  sands  used  for  locomotive 
sanding  purposes  are  regularly  made  by  the  Test  Depart- 
ment at  Altoona.  Pa. 

The  Southern  Railway  System  also  do  not  buy  their  en- 
engine  sand  to  specifications,  but  test  sand  from  new 
sources  and  compare  it  with  sand  used  that  has  given  sat- 
isfactory results.  They  use  as  a  standard  an  available 
sand  on  their  line,  which  is  a  quartz  sand,  practically  free 
from  loam  and  with  the  following  approximate  screen  an- 
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All  through  No.  10  and  held  on  No.  40  sieve 40', 

Through  No.  40  and  held  on  No.  40  sieve 557c 

Passing  No.  80  sieve 5% 

The  Chicago,  Ottawa  &  Peoria  Railway  (Electric J  tried 
to  use  a  sand  from  their  own  pit,  but  it  had  a  natural 
bonding  property,  and  also  would  absorb  moisture  in  damp 
weather,  probably  due  to  the  presence  of  vegetable  mat- 
ter. Its  use  was  abandoned  and  washed  and  dried  silica 
sand  produced  at  Ottawa,  Illinois,  is  now  purchased.  Al- 
though the  grains  are  decidedly  rounded,  the  sand  gives 
satisfactory  service. 

The  United  Railways  Co.,  of  St.  Louis,  use  Mississippi 
River  sand  after  drying  and  screening"  through  3/16  inch 
mesh  wire  cloth.  The  excavation  from  the  river,  followed 
by  overflow  from  the  barges,  gives  it  a  partial  washing 
that  removes  most  of  the  silt. 

The  Washington,  D.  C,  street  railways  and  some  of 
the  railroads  in  the  vicinity  use  washed  Potomac  River 
sand  that  is  coarser  than  the  ordinary.  The  screen  an- 
alysis of  a  sample  is  as  follows : 

Passing  6  mesh 100.07c 

Retained  on  8  mesh l.S^c 

Retained  on  20  mesh 21.1% 

Retained  on  65  mesh 89.67c 

Retained  on  100  mesh 95.87c 

Retained  on  200  mesh 99.57c 

All  engine  sands  are  screened  to  remove  foreign  ma- 
terial'and  oversize  grain.  In  addition,  most  of  them  are 
washed,  which  is  sufficient  to  remove  the  excess  fines. 
Some  engine  sand  is  the  screenings  removed  from  sand 
blast  sand.  The  original  sand  has  been  double  washed. 
so  nearly  all  dust  and  fines  have  been  removed.  A  New 
Jersey  plant  markets  some  of  its  screenings  from  sand 
blast  sand  as  engine  sand.  This  is  also  a  washed  product. 
At  St.  Louis,  the  pumping  of  the  river  sand  into  barges 
permits  the  overflow  of  clay,  silt  and  a  large  part  of  the 
tines.  The  wet  sand  is  then  hauled  in  railroad  cars  to  the 
drying  plant  and  dumped  in  concrete  bins.  These  feed 
to  a  conveyor,  delivering  to  a  4  feet  by  20  feet  rotary, 
direct  heat  drier.  Moisture  content  of  the  wet  sand  was 
3]  (  per  cent.  The  capacity  of  the  drier  was  12  tons  per 
hour,  with  a  coal  consumption  of  1  ton  per  73  tons  of 
sand.  The  dried  sand  was  screened  over  a  3/16  inch  wire 
mesh  on  a  rotary  screen. 

Considerable  difference  of  opinion  exists  as  to  the  rela- 
tive merits  of  round  grained  and  angular  grained  sand. 
The  fact  remains  that  both  kinds  are  used  for  all  purposes 
and  doing  the  work  required  of  them.  So  it  is  believed 
that,  if  prepared  with  equal  care  to  the  same  specifications, 
there  is  little  difference  in  their  performance,  if  the  grains 
are  equally  tough.  It  must  be  said,  however,  that,  while 
the  individual  grains  of  most  of  the  rounded  sands  are 
tough  and  free  from  flaws  and  microscopic  cracks,  a  few 
of  the  angular  grained  sands  have  grains  which  break 
down  more  readily  under  impact,  or  shear,  and  hence  are 
consumed,  or  "wear  out"  more  rapidly. 


The  charter  roll  will  remain  open  throughout  the  sys- 
tem until   lanuarv  1. 


Northern  Pacific  Men  Form  Association 

Employees  of  the  Northern  Pacific  Railway  have 
formed  "The  Veterans'  Association  of  the  Northern  Fa- 
cific"  to  perpetuate  the  old  friendships,  promote  measures 
for  the  best  interests  of  the  employees  and  develop  the 
historical  record  of  the  pioneer  railroad  of  the  Northwest. 
Enrollment  of  members  is  in  progress  at  each  of  the 
twelve  division  superintendents'  offices,  at  the  offices  of 
the  four  shop  superintendents,  and  at  off-line  representa- 
tives' offices  throughout  the  United  States.  Any  employee 
who  has  served  the  Northern  Pacific  in  any  capacity  for 
thirty  years  or  more  is  eligible  to  membership. 


A    Fordized   Train 

The  steamer  was  south  bound  off  the  coast  of  Chile,  in 
the  latter  part  of  August,  and  the  feeling  of  spring  was 
in  the  evening  air,  when  the  steward  came  to  a  group 
■  if  passengers  and  said  that  they  were  approaching  the 
port  of  Arica,  Chile,  and  that  about  75  miles  inland, 
across  a  desert  country  there  was  an  interesting  Indian 
Village,  called  Tacna.  That  if  there  were  fifteen  people 
who  would  like  to  go  out  there,  he  could  send  a  wireless 
message  ahead  and  arrange  for  a  special  train  to  take 
them  out  there. 

The  quota  was  quickly  filled  and  much  wonderment 
was  expressed  as  to  what  sort  of  a  special  train  could 
be  had  for  fifteen  passengers  for  a  run  on  one  hundred 
and  fifty  miles  for  $37.50  or  $2.50  apiece. 

The  train  with  two  of  its  passengers  is  shown  in  the 
illustration.    It  consisted  of  an  old  Ford  touring  car,  with 


Ford   Touring    Car    Train 

an  extra  gasoline  tank  on  the  hood.  The  original  wheels 
had  been  removed,  and  in  their  place  ordinary  pressed 
steel  wheels,  such  as  are  used  on  hand  cars,  were  sub- 
stituted. 

Instead  of  the  pivotted  steering  wheels  at  the  front  a 
rigid  axle  was  used,  while  at  the  rear  no  change  was 
made  other  than  the  change  of  wheels.  Other  than  this 
the  Ford  motor  was  in  the  same  condition  as  when 
it  left  the  factory  at  Detroit,  even  the  steering  wheel 
being  left  in  place  with  its  throttle  and  spark  levers  in 
place.  The  mechanical  connection  to  the  wheels  alone 
having  been  disconnected. 

The  car,  as  will  be  seen,  was  a  little  box,  carried  on 
four  of  the  pressed  steel  hand  car  wheels,  and  with  a 
spring  suspension  that  was  not  what  could  be  called 
the  acme  of  ease  and  comfort,  especially  when  running 
at  a  speed  of  30  miles  an  hour,  at  which  it  was  hauled 
when  the  little  motor  had  settled  down  to  its  work. 

The  seats  were  arranged  across  the  car  in  the  usual 
way.  so  that  an  ample  -opportunity  was  afforded  to  see  the 
country. 

As  to  the  efficiencv  in  performing  its  service  nothing 
more  could  be  asked,  and  as  for  first  cost  it  is  prob- 
ably one  of  the  cheapest  trains  in  the  world,  and  hav- 
ing seen  it  and  ridden  on  it.  the  reason  why  it  could  be 
run  for  one  hundred  and  fiftv  miles  for  $37.50  is  readily 
understood. 


The   Development   of   the   Cast  Iron  Car  Wheel 

An  Outline  of  Some  of  the  Outstanding  Features  in  the  Production  of  the  Present  Day  Wheel 

Bv  GEO.  L.  FOWLER 


The  fact  that  there  was  available,  in  the  United  States, 
a  good  iron,  capable  of  being  chilled  to  extreme  hardness, 
from  which  a  cheap  and  strong  car  wheel  could  be  made, 
probably  contributed  a>  much  a>  any  other  single  item 
to  the  rapid   growth  of  American   railroads. 

L'ntil  the  seventies  of  the  last  century  the  cast  iron 
wheel  was  in  universal  use  under  all  of  the  freight  and 
passenger  cars  of  the  country,  ami  it  is  still  in  use  under 
the  L^reat  majority  of  the  freight  cars,  it  having  only  been 
supplanted  by  the  steel  wheel,  under  cars  of  high  capa- 
city. 

The  car  wheel,  as  made  for  the  past  seventy  years  or 
more  is  formed  of  a  heavy  hub  that  is  pressed  upon  the 
axle  by  an  hydraulic  press".  From  the  front  and  back 
portions  of  the  hub  two  plates  extend  out  towards  the 
rim.  These  plates  come  together  to  form  a  single  one 
just  before  the  rim  is  reached  into  which  it  runs.  This 
single  plate  is  strengthened  by  curved  ribs  at  the  back. 
The  rim  consists  of  a  soft  gray  iron  portion  towards  the 
center  and  a  hard  or  chilled  tread  and  flange.  This 
tread  is  exceedinglv  hard  and  the  metal  of  which  it  is 
composed  extends  from  the  outer  rim  to  the  crest  of 
the  flange  by  which  the  wheel  is  kept  on  the  track. 

It  is  a  pecularity  of  the  iron  used  in  the  manufacture 
of  car  wheels  that  when  it  is  suddenly  cooled  upon  being 
poured  into  the  mould  the  contained  carbon  goes  into  the 
combined  form  and  makes  the  metal  exceedinglv  hard. 
This  hard  metal  is  made  to  form  the  tread  or  wearing 
portion  of  the  wheel. 

The  method  used  to  effect  this  sudden  cooling  is  to 
form  the  tread  and  flange  portion  of  the  mould  with  a 
smooth  ring  of  cast  iron.  When  the  hot  metal  comes  in 
contact  with  the  ring  it  is  suddenly  cooled  or  chilled  and 
this  quick  solidfication  makes  the  metal  exceedingly  hard. 

In  the  case  of  the  first  cast  iron  wheels  that  were 
made,  the  tread  was  not  hard  enough  to  give  a  satis- 
factory  service.  This  led  to  the  development  of  the  chill 
for  which  a  patent  was  issued  to  Phineas  Davis  of  Bal- 
timore on  July  29,  1834.  The  chill,  as  there  described, 
consisted  "of  a  hoop,  or  ring,  of  wrought  iron,  made  and 
placed  in  the  flask,  or  mould,  at  the  time  of  casting." 
Later  on  a  cast  iron  matrix  was  used  and  has  been 
continued  until  the  present  time. 

There  are  two  general  forms  of  chills  used.  One  is  a 
plain  smooth  ring  bored  out  to  form  the  matrix  for  the 
tread  and  flange  of  the  wheel.  It  is  from  3  in.  to  4  in. 
thick.  The  other  type  is  known  as  a  contracting  chill 
and  a  number  of  designs  have  been  used  most  of  which 
have  been  patented.  The  object  of  the  contracting  chill 
is  to  so  construct  it  that,  when  the  moulten  metal  is  poured 
into  it.  the  inner  surface  will  contract  and  become  of 
smaller  diameter,  thus  following  up  and  remaining  in  con- 
tact with  the  shrinking  metal  of  the  cooling  wheel.  It 
will  be  understood  that,  with  the  plain  ring  chill,  this 
does  not  occur,  for.  as  soon  as  the  moulten  metal  strikes 
it.  it  becomes  heated  and  expands  and  thus  moves  away 
from  the  shrinking  metal  of  the  wheel  instead  of  towards 
it. 

One  of  the  simplest  forms  of  contracting  chills  in  use 
is  that  shown  in  the  accompanying  illustration.  In  this 
the  inner  portion  A  is  turned  to  form  the  matrix  for  the 
tread  and  flange  in  exactly  the  same  way  as  the  solid 
ring  chill.  But  instead  of  being  a  solid  ring  it  is  cut  into 
a  large  number  of  small  sections,  each  of  which  is  con- 


nected by  a  bar  H  with  the  outer  ring  C.  Sometimes 
this  outer  ring  is  hollow  and  a  stream  of  cold  water  is 
made  to  circulate  through  it.  Sometimes  it  is  solid.  The 
action  of  the  chill  is  this:  When  the  hot  metal  touches 
the  sections  ./  they  are  heated  and  with  them  a  part 
of  the  bars  B.  This  heat  causes  the  usual  expansion  of 
the  metal.  But  as  the  outer  ring  C  is  removed  from  the 
influence  of  the  hot  metal,  it  retains  its  original  temper- 
ature and  dimensions.  The  expansions  of  the  parts  A  and 
B,  therefore,  causes  ./  to  move  in  towards  the  center, 
thus  reducing  the  diameter  of  the  chilling  surface  and 
tending  to  hold  the  chill  in  contact  with  the  shrinking 
metal  of  the  wheel. 

It  is  the  securing  of  a  combination  of  a  hard  chill  with 
a   stroii"    gray   iron   that   is   the  essential    feature   in   the 


Whitney    Contracting    Chill 

selection  of  the  irons  that  are  to  be  melted  and  cast  into 
car  wheels. 

All  during  the  early  years  of  car  wheel  manufacturing 
charcoal  pig  iron  was  considered  the  only  suitable  mate- 
rial from  which  a  wheel  could  be  made.  But,  at  present, 
coke  irons,  that  is  irons  melted  in  a  furnace  burning  coke 
instead  of  charcoal  are  extensively  used  and  it  depends 
more  on  the  location  of  the  foundry  and  the  irons  avail- 
able as  to  what  shall  be  used  than  upon  the  class  of  iron, 
charcoal  or  coke. 

The  object  of  using  a  charcoal  iron  was  that  it  was 
freer  from  sulphur  and  phosphorus  than  the  coke  irons, 
because  of  the  entire  absence  of  their  impurities  from 
charcoal.  But  when  it  is  considered  that  the  melting  in 
the  cupola  for  the  manufacture  of  wheels  is  done  with 
coke,  and  that  the  iron  flowing  from  it  is  essentially  a 
coke  iron  the  supposed  advantages  of  charging  with  a 
charcoal   iron  disappear. 

The  method  of  handling,  selecting  and  charging  the 
iron  into  the  cupola  has  also  undergone  marked  changes 
from  that  originallv  used.  Until  recent  years  the  mixture 
of  irons  charged  into  the  cupola  was  made  entirely  by 
a  selection  of  certain  brands  that  had  been  found  by  ex- 
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perience  to  give  good  results.  There  was  some  inspection 
of  course.  The  usual  method  would  be  to  break  a  few 
pigs  out  of  each  car  load  and  examine  the  fracture.  If  the 
fractures  ran  with  some  uniformity  as  to  appearance,  the 
carload  was  accepted  as  being  all  of  the  same  character. 
But.  if  there  was  variations  the  inspection  was  continued. 
It  was  on  the  basis  of  the  appearance  of. the  fracture  and 
strength  that  the  final  choice  was  made,  and  then,  if  a  new 
iron  was  under  consideration,  a  few  wheels  were  made. 
If  these  came  up  to  the  requirements  as  to  strength  and 
depth  of  chill,  others  were  made  and  put  into  service. 

It  must  not  be  supposed,  from  this,  that  satisfactory 
wheels  could  be  made  from  any  accepted  brand,  for  it  was 
found  that  better  results  could  be  obtained  from  a  mixing 
of  brands  than  from  the  exclusive  use  of  any  one  kind. 
The  whole  structure,  therefore,  rested  on  observation  and 
experience  and  not  upon  chemical  analysis,  so  that  the 
success  of  an  industry  often  depended  upon  the  practical 
knowledge  and  experience  of  a  single  individual. 

This  method  has  now  been  changed  and  the  selections 
of  irons  for  car  wheels  is  put  upon  the  basis  of  a  chemical 
analysis  of  the  irons  used,  and  the  testing  and  inspection 
of  car  wheels  is  more  exacting  and  rigid  than  formerly. 

Among  the  tests  to  which  wheels  are  subjected  is  one 
known  as  the  thermal  test.  It  is  well  known  that  among 
the  most  destructive  agencies  at  work  upon  a  whetl  in 
service  is  that  of  the  brakeshoe.  This  heats  the  rim  and 
sets  up  excessive  internal  stresses,  that  are  apt  to  crack 
it.  In  order  to  determine  as  to  whether  the  wheel  has  the 
strength  to  withstand  these  stresses  or  not  the  thermal 
test  is  applied  by  which  the  rim  is  heated  while  the  balance 
of  the  wheel  remains  cool  and  undisturbed. 

This,  together  with  the  rigid  drop  test  by  which  the 
strength  of  the  wheel  is  determined,  requires  greater  care 
and  certainty  than  formerly  in  the  selection  of  the  metal 
used.  This  selection  is  now  made  by  chemical  analysis, 
and  a  chemical  analysis  of  the  finished  product  is  looked 
to  to  determine  the  quality  of  the  wheel. 

It  is  well  known  though  sulphur  and  manganese  have 
a  hardening  effect  on  cast  iron,  the  silicon  is  really  the 
controlling  element  in  the  formation  of  the  chill.  If  the 
silicon  is  too  high,  saj  above  .80  i  r  '  0  rev  cent,  the  iron 
will  not  chill.  It  is.  therefore,  necessarj  that  low  silicon 
irons  should  lie  used  for  cast  wheels.  This  may  be  called 
a  basic  principle,  and  is  one  of  the  reasons  why  charcoal 
irons  were  so  extensively  used.  They  were  low  in  silicon. 
Now  when  it  was  learned  that  low  silicon  was  essential,  a 
percentage  of  steel  rails  was  added  to  the  mixture.  This 
was  the  subject  of  a  patent  issued  to  William  G.  Hamilton 
in  1868  ami  was  somewhat  extensively  applied  for  a 
number  of  years,  the  most  pronounced  and  consistent  use 
having  been  made  by  the  Altoona  foundry  of  the  Pennsyl- 
vania  Railroad. 

In  his  patent,  after  stating  that  the  cast  metal  of  chilled 
wheels  was  lacking  in  the  requisite  tensile  strength.  Mr. 
Hamilton  said  that  he  had  found,  "by  experiment,  that  a 
mixture  of  steel,  low  steel,  or  sponge  steel,  made  direct 
from  the  ore.  and  cast  iron,  preferably  of  about  equal 
parts,  but  which  may  be  changed,  according  to  circum- 
stances, produces,  when  melted,  either  together  or 
separately,  and  mixed  in  a  molten  state,  a  compound 
which,  when  cast  in  chill  moulds  in  the  ordinary  manner 
for  producing  cast  iron  wheels,  will  chill  in  the  tread  and 
form  a  smooth  homogeneous  casting,  having  the  quality 
of  resistance  to  tensile  strain  in  a  higher  degree  than  any 
ci  mpound  of  metal  heretofore  known  which  can  be  cast 
at  a  temperature  sufficiently  low  to  chill." 

This  claimed  advantage  was  not.  however,  generally 
conceded,  especially  as  the  specifications  of  the  Hamilton 


patent,  of  mixing  the  steel  and  cast  iron  in  equal  propor- 
tions was  not  followed  in  practice,  where  but  10  per  cent, 
bv  weight,  of  the  steel  rail  was  used,  and  this  a  ladle 
addition.  But  instead,  it  was  the  opinion  of  the  foundry- 
men  not  that  the  steel  of  the  rail  would,  of  itself,  add 
anything  to  the  strength  of  the  wheel,  but  because  the  low 
silicon,  needed  for  the  wheel,  could  be  obtained  by  mixing 
a  pure  iron  free  of  that  element  with  the  pig  metal,  and 
the  purest  metal  available  is  steel,  and  the  cheapest  form 
in  which  it  is  available  is  an  old  rail ;  hence  old.  rails  were 
used  solely  for  the  purpose  of  reducing  the  percentage  of 
silicon  content  in  metal  where  it  would  otherwise  be  too 
high. 

Hence  in  making  up  a  charge,  it  is  the  content  of  silicon 
and  manganese  that  is  especially  watched.  The  practice 
in  this  regard  varies  with  different  foundries,  and  some- 
times it  is  the  silicon  and  combined  carbon  that  receives 
the  major  portion  of  the  attention.  The  reason  why  the 
combined  carbon  can  be  disregarded  is  that  it  is  a  rather 
difficult  element  to  control,  that  it  is  influenced  by  the 
sulphur  and  that  it  is  quite  capable  of  taking  care  of  itself. 
But  the  softening  effect  of  silicon  makes  it  necessary  that 
it  should  be  very  carefully  watched,  while  the  hardening 
effect  of  manganese,  or  even  of  its  absence,  in  the  extreme, 
makes  it  necessary  that  it  should  be  confined  to  rather 
narrow  limits. 

The  effect  of  the  passage  of  the  metal  through  the  cupola 
is  to  lower  the  silicon  by  about  .10  per  cent  and  to  raise 
the  total  carbon  by  about  the  same  amount,  hence,  in 
making  up  the  mixture  for  a  heat  it  is  done  so  that  the 
silicon  will  be  about  .10  per  cent  higher  and  the  carbon 
about  .10  per  cent  lower  than  desired. 

I  he  d(  sired  analysis  of  the  finished  wheel  may  be  placed 
al  i  nit  as  follows  : 

Silicon    From    .55  to  .70  per  cent 

.Manganese    "       .4?     "  .?2 

Phosphorus    "       .28     ".33      " 

Sulphur    Not  above       .17 

That  this  result  may  be  reached,  it  is  desirable  to  know 
the  composition  of  all  of  the  iron  used.  This  can  be  done 
for  the  pig  metal,  but  that  of  the  scrap  has  to  be  estimated. 
In  the  melting  the  quality  of  the  coke  used  is  of  almost 
as  much  importance  as  that  of  the  iron.  The  usual 
specifications  call  for  what  is  known  as  72  hour  coke,  and 
that  it  must  be  low  in  sulphur,  and  it  must  be  strong 
enough  to  carry  the  burden  or  load  of  coke  and  coal  above 
it  m  the  cupola.  The  coke  that  is  most  highly  esteemed 
in  the  United  States  is  that  made  at  Connellsville.  Penna., 
though  a  coke  of  almost  equal  excellence  is  made  from  the 
coai  of  the  celebrated  Pocahontas  vein  in  West  Virginia. 
An  analysis  of  a  good  melting  coke  would  show  it  to  con- 
tain an  average  of : 

Per  Cent 

Moisture   .09 

Vi  ilatile  matter 1 .00 

Fixed  carbon   .  . 93.20 

\Mi    4.95 

Sulphur    71 

Phosphorus    .05 

100.00 

Such  a  coke,  with  a  good  blast  and  proper  attention,  will 
melt  about  10  lbs.  of  iron  per  pound  of  fuel,  the  actual 
output  varying  with  the  pressure  of  the  blast  and  other 
elements. 

With  the  iron  melted  the  foundry  man  is  between  the 
devil  and  the  deep  sea  in  the  matter  of  pouring.  For 
wheel  work  the  iron  must  be 'melted  hot.  and  yet  while  hot 
pouring  adds  to  the  ability  of  the  wheel  to  withstand  the 
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thermal    test,    it    is    the    dull    metal    that    best    sustains 
the  drop  test. 

During  the  whole  process  of  pouring  the  quality  of  the 
metal  is  carefully  watched  and  samples  are  taken  from  the 
ladles  at  frequent  intervals  and  poured  against  chilled 
blocks  and  broken.  The  depth  of  chill  obtained  in  this 
way  serves  as  a  guide  as  to  the  quality  of  the  metal  and 
the  depth  of  chill  that  will  be  obtained  in  the  wheel  and 
the  proper  conditions  will  be  secured  by  the  addition  of 
ferro  manganese,  ferro  silicon  or  old  rails  to  the  ladle. 
Ferro  titanium  has  also  been  used  in  the  ladle  for  the 
removal  of  slag  and  other  impurities  from  the  body  of  the 
metal.    This  is  a  cleanser  and  has  no  other  effect.    Then, 


H.    R.    Dunham,    1838 

too,  in  the  melting,  limestone  is  sometimes  added  to  the 
cupola  to  soften  the  slag  and  make  it  more  fluid. 

While  the  foundry  practice  has  been  carefully  developed, 
it  is  the  form  of  the  car  wheel  that  has  been  given  the 
major  portion  of  the  attention. 

It  was  found  at  a  very  early  date  that  the  form  of  the 
section  of  the  wheel  was  a  controlling  element  in  its 
efficiency.     The  shrinkage  strains  set  up  by  the  cooling  of 


\  ariotis  Composite  forms  of  wheels  were  patented,  and 
among  the  inventors  of  this  type  we  rind  MS.  W.  Baldwin, 
the  founder  of  the  Baldwin  Locomotive  Works. 

In  1838  H.  R.  Dunham  conceived  the  idea  that  it  was 
bad  practice  to  partly  anneal  the  chilled  tread  of  a  wheel 
by  having  a  body  of  unchilled  metal  beneath  it,  and  de- 
signed a  wheel  with  a  hollow  rim,  by  which  the  outer  or 
chilled  portion  was  supported  only  at  the  edges.  It  is 
needless  to  say  that  such  a  wheel  could  not  stand  up  to  the 
exigencies  of  railroad  service. 

In  1838  a  patent  was  issued  to  Samuel  Truscott,  George 
Wolf  and  James  Dougherty  for  a  double  plate  car  wheel, 
similar  to  that  advocated  by  Prof.  Sproule  of  McGill 
University,  before  the  Engineering  Institute  of  Canada 
about  a  year  ago. 

Here  we  have  attention  called  directly  to  the  trouble 
of  cracking  caused  by  the  shrinkage  of  the  metal  in  cool- 
ing. Instead  of  using  spokes  these  wheels  were  cast 
"with  two  parallel  or  nearly  parallel  plates,''  which  were 
"convex  on  one  side  and  concave  on  the  other"  and  which, 
in  consequence  of  this  peculiar  form,  "contract  in  cooling 
without  danger  of  fracture,  and  without  it  being  necessary 


Trueco-tt,   Wolf   and  Dougherty,    18.38 

to  divide  the  hub,  as  is  done  when  car  wheels  are  cast  with 
spokes."  It  being  claimed  that  the  only  effect  of  the 
contraction  was  to  flatten  the  two  plates  in  a  slight 
il(  gree. 

But  this  double  plate  arrangement  did  not  quite  solve 
the  problem  of  shrinkage  cracking  and  there  followed  a 
series  of  other  designs  intended  to  accomplish  that  pur- 
pose. 

In  1839  Wm.  M.  Pennell  made  an  approach  to  the 
present  section,  except  that  he  reversed  the  design.  In- 
stead of  having  the  double  plate  rise  from  the  hub,  with 
a  single  plate  and  brackets  beneath  the  rim.  he  turned  it 
al  ii  nit"  and  dropped  the  double  plate  down  from  the  rim, 
and  supported  the  single  plate  by  brackets  radiating  from 
the  hub. 

In  the  same  vear  D.  Cockley  tried  to  solve  the  difficulty 


E.  A.  Lester 
1B44 


'.V.  Eddy, 
1B45 


W.  Pennell,  1839 


the  metal,  are  apt  to  cause  cracking  unless  provided  for 
bv  the  shape  and  thickness  of  the  casting. 

Following  the  pattern  set  by  the  wagon  wheel,  spokes 
were  used  in  the  early  wheels  for  cars  and  many  of  the 
early  designs  were  of  that  character.  But  the  car  wheel 
presented  a  class  of  problems  that  did  not  exist  in  the 
wagon  wheel,  and  as  early  as  1829  the  patent  office  was 
issuing  protection  to  inventors  for  the  betterment  of  the 
railwav  wheel.  One  of  the  first  was  James  Wright,  who 
patented  the  conical  tread  in  1829  for  the  purpose  of  com- 
pensating for  the  unequal  length  of  the  two  rails  on  a 
curve. 


with  a  deeplv  dished  single-plate  wheel,  with  brackets  on 
the  opposite  sides  of  the  same,  thus  supporting  the  plate 
from  the  hub  and  carrying  the  rim. 

None  of  these  quite  meeting  with  the  requirements,  E. 
A.  Lester,  in  1844,  boldly  discarded  .the  brackets  and  the 
double  plate,  and  patented  a  single  corrugated  plate  wheel. 
It  being  supposed  that  the  corrugation  would  give  such 
flexibilitv  to  the  web  that  it  could  yield  to  the  shrinkage 
stresses  and  not  crack.  He  was  followed,  as  we  shall  see, 
by  others  who  made  slight  variations  in  his  design  in  order 
to  reach  the  goal. 

Closely  following  on  his  heels  came  George  W.  Eddy, 
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who,  in  1845,  returned  to  the  double  plate  form  of  Trus- 
cott.  Wolf  and  Dougherty,  and  tried  to  overcome  the 
cracking  of  those  plates  by  corrugating  one  or  both  of 
them. 

None  of  these  designs  being  able  to  meet  the  require- 
ments there  came  a  return  to  the  spoke  wheel  with  spokes 
of  a  multitude  of  designs,  and  all  intended  to  permit 
shrinkage  without  cracking;  an  example  of  which  is  given 
by  the  Small  wheel  of  1846,  where  the  spokes  were  of  a 
twisted  form  and  set  diagonally  on  the  rim. 


state  of  affairs  led  to  numberless  improvements  (  ?)  in  the 
form  of  the  section  of  the  wheel.  There  was,  for  example, 
the  double  plate  modification  of  the  Washburn  section,  of 
John  Henry  in  1854,  and  Swett  wheel  of  1879  in  which 
all  of  the  plates  were  corrugated.  Then  there  was  a 
multitude  of  freak  designs  such  as  the  four-plate,  cor- 
rugated wheel  of  Spafford  in  1860.  Of  course  the  major- 
ity of  such  designs  never  reached  even  the  dignity  of  a 
trial. 

Two  serious  attempts  were  made  to  develop  the  Single- 


Alexander  Small,  1846 


Jamee  M.  Cook,  1849 


Lyman  Kinsley,  1850 


John  Henry  Ci  w.  s„0tt. 


In  1847  Asa  Whitney  tried  to  beat  these  shrinkage 
strains  by  making  double  and  single-plate  wheels  having 
both  radial  and  circumferential  corrugations,  on  the 
principal  that  no  matter  in  what  direction  the  shrinkage 
acted  there  would  be  a  corrugation  there  to  meet  and  yield 
to  it. 

J.  M.  Look,  in  1849,  made  a  very  close  approach  to  our 
present  form  of  wheel.  The  outside  contour  of  the  wheel 
next  the  hub  is  what  we  now  use,  but  instead  of  making 
it  in  two  plates,  he  neglected  to  provide  a  core,  and  made 
it  in  solid  spokes  which  was,  undoubtedly,  his  undoing. 

Lyman  Kinsley  on  March  12,  1850,  came  nearer;  but 
he  gave  his  inside  plate  a  right-angled  bend  with  a  flat 
top    and    brought    the    flange-supporting    brackets    down 


Asa  Whitney,    1847 

against  it  in  such  a  way  as  to  make  the  structure  so  rigid 
that  it  cracked. 

At  last,  on  October  8,  1850,  Nathan  Washburn  hit  upon 
the  form  of  section  that  seems  to  have  solved  the  problem 
not  only  of  the  casting  of  the  cast  iron  wheel,  but  of 
making  one  of  sufficient  strength  to  meet  the  requirements 
of  railway  service,  and  it  is  this  1850  form  with  few 
modifications  to  meet  the  changing  demands  of  the  times, 
that  is  in  use  under  thousands  of  cars  as  the  standard 
wheel  of  the  present  day. 

It  is  well  known  that,  while  Washburn  brought  out  a 
design  that  was  generally  efficient  the  trouble  with  crack- 
ing- was  not  entirelv  eliminated   at  the   first  trial.      This 


plate  wheel  after  the  Washburn  design  had  been  brought 
out.  One  was  that  of  Ross,  in  1857,  who  attempted  to 
stiffen  his  corrugated  plate  by  brackets  dropping  down 
from  the  rim  and  rising  from  the  hub,  but  the  cracking 
was  nut  stopped.    The  other  was  that  of  Bosworth,  whose 


Nathan  Washburn,    1850 


W.   W.    Spafford 
1860 


patent  was  dated  in  1860.  In  this  design  the  sole  depend- 
ence for  strength  was  placed  upon  the  corrugated  plate. 
There  were  no  brackets  and  the  plate  ran  from  the  center 
of  the  hub  to  the  center  of  the  rim. 

As  late  as  1877,  when  the  original  Bosworth  patents 
had  expired,  a  serious  attempt  was  made  by  a  well-known 
wheel  foundry  to  exploit  this  wheel  and  place  it  upon  the 
market.  As  far  as  the  foundry  practice  was  concerned 
the  single-plate  corrugated  plate  seemed  to  meet  the  re- 
quirements of  compensation  tor  shrinking  while  cooling; 
hut,  when  placed  in  service,  the  plate  did  not  have  the 
strength  sufficient  to  withstand  the  lateral  thrusts  of  the 
wheel  against  the  rail.  The  result  was  that  cracks  were 
soon  developed  and  the  wheel  was  found  to  be  unsuited 
to  the  service  and  its  manufacturing  was  stopped. 

For  more  than  thirty  years  after  the  appearance  of  the 
Washburn  design,  foundrymen  were  busy  trying  to  perfect 
it,  and  patent  after  patent  was  issued  to  cover  details  that, 
it  was  hoped,  would  cure  the  ills  that  cast  iron  wheels 
seemed  to  be  heir  to. 

During  all  these  years  the  believers  in  the  double-plate 
wheel  were  not  idle  and  if  it  were  possible  to  make  such 
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a  wheel  thai  would  meet  the  requirements  of  the  foundry 
and  the  service,  some  one  of  the  great  number  of  designs, 
that  were  patented,  would  surely  have  done  so.  Hut  they 
all  went  the  way  of  the  unfit  and  there  is  no  survivor  of 
the  great  effort  expended  upon   them. 

\nd  this  is  not  all.  The  records  are  tilled  with  descrip- 
tions of  composite  wheels,  in  which  the  rim  and  huh  were 
separate  pieces  held  together  by  holts,  rivets  or  damps. 

And  finally  with  a  name  that  is  legion  come  the  freak 
designs.     Designs   that   hear   every   evidence   of   having 


Geo.  S.  Boaworth,.  1860 


James  M.  Roas,  1857 

emanated  from  the  brains  of  men  who  knew  nothing  about 
car  wheels,  but  who  having  heard  that  an  improvement 
was  needed  proceeded  to  make  it,  after  the  pathetic  manner 
of  the  farmer's  boy  who  was  afterwards  responsible  for  so 
many  automatic  couplers. 

A  lapse  of  more  than  twenty  years  intervened  between 
the  earliest  cast  iron  wheel  patent  and  the  appearance  of 
the  Washburn  design,  and  since  then  hundreds  of  car 
wheel  patents  have  been  issued,  but  it  has  held  its  own  and 
is  the  standard  form  of  the  country,  and  is  likely  to  so  re- 
main despite  any  spasmodic  attacks  that  may  be  made 
upon  it.  And  it  speaks  well  not  only  for  the  material  but 
the  design,  that  without  any  material  change  except  in 
weight,  it  has  met  the  requirements  of  the  foundry  and 
service  on  cars  that  have  risen  four  and  five-fold  in 
capacity. 

The  cast  iron  wheel  stands,  therefore,  as  a  distinctive 
feature  of  American  practice,  and  without  it  the  develop- 
ment of  the  railroads  of  the  country  would  have  been 
placed  under  a  serious  handicap. 


Castleton  Cut-Off  of  the  New  York  Central 

The  Castleton  cut-off  of  the  New  York  Central  which 
was  constructed  at  a  cost  of  $25,000,000  was  formally 
opened  for  traffic  on  Novemher  20th. 

By  means  of  the  cut-off  freight  traffic  over  the  six-track 
mainline  of  the  New  York  Central  Railroad  between  the 
great  agricultural  West  and  the  busy  industrial  territory 


easl  oi  the  Hudson  River  will  he  diverted  from  steep 
grades  and  congested  trackage  at  Albany,  and  shunted 
across  tin-  cut-off  over  the  Hudson  ten  miles  below  the 
capital  city  by  easy  gradients. 

Beside  the  high  bridge,  which  eliminates  heavy  grades 
both  east  and  west  of  the  low  drawbridges  at  Albany,  the 
cut-off  includes  2.S  miles  of  new  double-track  railroad,  a 
terminal  freight  classification  yard,  an  engine  terminal  and 
other  appurtenances  that  greatly  increase  the  capacity  of 
the  whole  railroad. 

Tin-  conspicuous  feature  of  the  cut-off  is  the  bridge 
across  the  Hudson,  which  is  a  mile  long,  including  ap- 
proaches, and  150  feet  alxive  the  river.  The  bridge  has 
been  dedicated  to  the  memory  of  the  late  President  A.  11. 
Smith.  The  improvement  was  originally  conceived  by 
him. 

The  bridge  is  a  double-track,  through  truss-structure 
in  two  river  spans  of  600  and  400  feet,  respectively,  rest- 
ing upon  three  stone  and  concrete  piers.  The  east  ap- 
proach crosses  over  the  present  main  line  of  the  New 
York  Central,  which  latter  hugs  the  river  shore  and  all 
the  way  between  New  York  and  Albany.  This  line  will 
continue  as  the  main  artery  for  passenger  traffic. 

Increases  Freight  Capacity 

The  primary  object  of  the  cut-off  was  to  abolish  the 
"bottle-neck"  at  Albany  which  limited  capacity  and  at 
periods  of  heavy  density  of  traffic  produced  freight  tran- 
sit delays.  It  eliminates  the  most  troublesome  spot  on  the 
svstem,  according  to  New  Work  Central  officers. 

L'p  to  the  present  all  traffic,  both  freight  and  passenger, 
between  New  York  and  Boston  and  the  West  has  had  to 
cross  the  Hudson  on  low  drawbridges  at  Albany  with 
sharp  ascent  from  each  side  of  the  river.  During  the  sea- 
son of  navigation  these  bridges  are  sometimes  open  as 
much  as  eight  hours  in  twenty-four,  or  in  extreme  cases 
even  ten  hours  in  twenty-four.  As  trains  come  up  to  the 
drawbridges  in  an  almost  continuous  procession,  this  has 
been  a  serious  restriction,  involving  delays  and  congestion. 

Moreover,  the  stiff  grade  westbound  out  of  Albany 
and  eastbound  for  trains  destined  for  Boston  required 
that  heavv  trains  be  subdivided  at  the  expens^  of  much 
switching  and  the  sections  boosted  up  the  hills  by  "helper" 
locomotives,  all  of  which  has  been  costly  and  slow,  requir- 
ing extra  crews  and  equipment. 

Further,  it  was  impossible  to  find  room  in  the  hills  west 
of  Albany  for  the  necessary  yards  and  terminals  required 
for  the  increasing  volume  of  business.  A  move  to  a 
roomier  route  was  imperative  ;  but  years  of  effort  were  re- 
quired to  overcome  obstacles  and  secure  the  necessary 
authority  to  build  from  state  and  federal  governments. 
The  Hudson  River  Connecting  Railroad  Corporation,  a 
New  York  Central  subsidiary,  was  organized  to  construct 
the  cut-off  in  1913,  but  legislative  obstructions  prevented 
commencement  of  work  until  1922. 

At  Selkirk,  on  the  west  shore  of  the  Hudson,  are  es- 
tablished what  are  some  of  the  most  modern  and  efficient 
freight  car  terminal  yards  in  the  world.  These  yards 
mark  the  western  terminus  of  the  Connecting  Railroad 
and  are  six  miles  long.  They  have  a  present  capacity  of 
11,000  cars,  which  will  eventually  be  increased  to  20,000 
cars.  Movements  of  cars  in  the  yards  have  been  com- 
pletely segregated  into  units  handling  eastbound  and  west- 
bound business.  Each  unit  has  its  own  "hump"  for  grav- 
ity switching,  the  switches  being  electrically  operated  from 
towers. 

The  ceremonies  in  celebration  of  the  opening  of  the' 
new  gateway,  at  which  many  nationally  prominent  men 
were  present,  were  carried  out  under  the  joint  auspices 
of  the  Chamber  of  Commerce  of  Albany  and  the  New 
York  Central.  , 
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X-Ray  Examination  of  Metals 

The  inspection  of  metals  has  been  limited  to  an  exam- 
ination of  their  external  appearance  and  an  investigation 
to  destruction  of  a  sample  that  was  supposed  to  repre- 
sent the  metal  under  inspection.  This  supposition  has 
frequently  been  found  to  be  a  false  one,  resulting  in  the 
rejection  of  many  pieces  after  an  amount  of  expensive 
machine  work  had  been   done  upon  them. 

Various  devices,  electric,  magnetic  and  others  have 
been  designed  and  tried,  all  looking  to  a  determination 
of  the  interior  of  metal  that  was  beyond  the  range  of 
vision  and  which  could  only  be  accurately  learned  by  cut- 
ting. And  even  cutting  cannot  be  depended  upon  to  de- 
tect flaws  and  imperfections.  If  the  tool  cuts  into  a  de- 
fect, well  and  good ;  but  even  if  the  finished  surface  is 
clean  and  unblemished,  it  is  no  guarantee  that  a  dan- 
gerous flaw  may  not  exist  immediately  beneath  that  sur- 
face. 

At  last  the  all  searching  eye  of  the  X-ray  has  been 
utilized  in  this  work  and  bids  fair  to  become  a  thoroughly 
commercial  proposition. 

A  very  powerful  apparatus  has  been  installed  at  the 
\\  atertown,  Massachusetts,  arsenal  where  with  a  voltage 
of  200,000  impressed  on  a  Coolidge  tube  photographs 
have  been  obtained  of  steel  one  inch  thick  in  an  exposure 
of  one-minute ;  of  two-inch  thickness  in  five  minutes  and 
of  three-inch  in  thirty  minutes.  For  greater  thicknesses 
the  exposures  have  not  yet  been  successful. 

But  for  those  thicknesses  where  a  photograph  has  been 
obtainable  it  has  been  possible  to  detect  occluded  sand, 
cavities  resulting  from  incomplete  oxidation  of  the  metal 
in  the  furnace,  cavities  formed  by  gases  entering  the 
metal  during  solidification,  cracks  caused  by  unyielding 
cores,  welding  and  imperfections  in  welding  and  burnt-in 
metal. 


The  effect  on  the  film  is  tbat  wbere  the  X-ray  passes 
through  a  defect,  and  therefore  through  less  thickness 
of  metal,  it  reaches  the  film  with  greater  intensity  and 
therefore  forms  a  darker  spot  on  the  film,  the  outlines 
and  size  of  the  spot  corresponding  closely  with  those 
of  the  defect. 

Colonel  Dickson  of  the  ordinance  department  who  |  is 
in  charge  of  the  equipment  is  very  sanguine  that  our 
knowledge  of  metals  will  be  wonderfully  increased  by  it. 

According  to  existing  laws  the  Watertown  labora- 
tories will  make  tests  of  iron  and  steel  for  any  citizen  at 
cost  and  the  result  is  that  the  use  so  made  has  been 
very  satisfactory.  The  field  for  the  X-ray  examination 
is  almost  unlimited,  and  is  especially  applicable  where 
no  flaws  in  the  metal  used  are  permissible  for  it  will 
avoid  the  losses  of  expensive  machining  of  pieces  that 
must  be  discarded  if  such  machining  discloses  any  defects. 


Annual  Report  of  the  I.  C.  C.  for  1924 

The  Interstate  Commerce  Commission  has  just  issued 
its  thirty-eighth  annual  report  to  Congress,  covering  the 
period  from  November  1,  1923,  to  October  31,  1924.  All 
phases  of  the  Commission's  activities  and  transportation 
developments  of  the  past  year  are  described  in  detail. 
Among  the  major  subjects  dealt  with  in  the  report  are 
Earnings,  Valuation,  Recovery  of  Excess  Earnings, 
Progress  of  the  Industry  in  Its  Public  Aspects,  Rates, 
and  Freight  Movement.  In  reporting  on  these  subjects 
the  Commission  says  in  part : 

New  railroad  construction  is  not  keeping  pace  with 
abandonments,  although  existing  roads  are  constantly  be- 
ing improved  by  additional  main  tracks  and  yard  tracks 
and  sidings. 

The  substitution  of  larger  cars  and  locomotives  for  re- 
tired equipment  continues.  From  1908  to  1923  the  aver- 
age tractive  power  of  a  locomotive  increased  from  26.356 
pounds  to  38,835  pounds  and  the  average  capacity  of  a 
freight  car  from  34.9  tons  to  43.7  tons. 

The  calendar  year  1923  marks  the  peak  of  railroad 
freight  tonnage  and  ton-mileage. 

The  number  of  passengers  carried  in  1923  although 
larger  than  in  the  year  preceding,  was  smaller  than  in 
1913,  1914,  1916,  and  in  each  subsequent  year,  including 
1921,  but  this  relationship  does  not  hold  true  of  the  pas- 
senger-miles because  of  the  increase  in  the  length  of  the 
average  journey. 

The  growth  in  the  length  of  haul  per  ton  of  freight 
reached  its  maximum  in  the  year  1919,  having  been  309 
miles  in  that  vear  as  compared  with  300  miles  in  1923  and 
254  miles  in  1908  (fiscal  year). 

The  investment  per  mile  of  road  continues  to  grow  an- 
nually, but  the  rate  of  return  from  operations  on  the  re- 
ported book  value,  which  now  exceeds  21  billions  of 
dollars,  shows  wide  fluctuations.  That  for  1923,  4.56  per 
cent,  was  the  most  favorable  since  1917.  Likewise,  the 
net  income  after  paying  fixed  charges,  both  in  absolute 
amount  and  in  ratio  to  capital  stock,  7.06  per  cent,  was 
the  largest  since  1917. 

For  the  year  1923,  62  per  cent  of  the  capital  stock  paid 
dividends,  the  average  rate  on  such  stock  being  7.29  per 
cent.  But  if  the  amount  of  dividends  is  spread  over  all 
the  outstanding  stock,  the  average  percentage  falls  to  4.52. 

In  1923,  as  in  1920,  operating  revenues  passed  the  6- 
billion-dollar  mark.  While  operating  revenues  were 
greater  in  1923  than  in  1920,  operating  expenses  were 
nearly  a  billion  dollars  less  than  those  of  1920.  Main- 
tenance of  equipment  expenses  continue  to  absorb  a  much 
larger  proportion  of  operating  revenues  than  they  did 
15  years  ago. 
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The  average  number  of  persons  employed  in  1923  l>y 
Class  I  steam  roads  was  1,855,260,  representing  a  sub 
stantial  reduction  from  the  peak  in  1920,  2,022,832,  but 
an  increase  over  the  figures  for  1(>21  and  l'>22.  The  com- 
pensation to  employes  was  $3,004,083,599.  This  sum 
bears  about  the  same  relation  to  total  operating  expenses 
as  obtained  ten  years  before,  but  in  relation  to  operating 
revenues  the  pay  roll  is  a  somewhat  larger  percentage 
than  for  1913,  although  a  decided  reduction  from  the 
[>eak  figure  of  1920. 

The  average  receipts  per  ton-mile  in  1923  were  1,132 
cents  as  compared  with  0.72')  cents  in  1913,  an  increase 
of  55.3  per  cent.  In  the  same  period,  the  passenger-mile 
receipts  increased  from  2.008  cents  to  3.026  cents,  an  in- 
crease of  50.7  per  cent. 


Railroads  to  Expend  $1,100,000,000  for 
Equipment  and  Improvement  in  1925 

Estimates  made  at  the  meeting  of  the  Association  of 
Railway  Executives  in  New  York  on  November  19,  in- 
dicated that  during  1925  the  railroads  will  expend  approx- 
imately $1,100,000,000  for  new  equipment  and  improve- 
ments in  facilities,  in  addition  to  the  $2,136,446,426  au- 
thorized during  the  last  two  years. 

Executives,  representing  every  important  railroad  in 
the  country,  attended  the  meeting. 

The  executives  promised  a  campaign  to  improve  the 
equipment  and  the  service  of  the  railroads  on  the  same 
scale  as  in  1923  and  1924.  They  also  directed  attention 
to  the  expenditure  of  $1,077,297,000  for  equipment  and 
improvement  in  1924,  compared  with  $1,059,149,426  the 
previous  year. 

In  a  statement  given  out  by  Mr.  Hale  Holden,  the  re- 
tiring chairman,  the  platform  of  the  railroads  for  the 
coming  year  was  outlined  as  follows : 

1.  '"That    all    railroad    problems    as    they    arise 
should  be  dealt  with  and  settled  as  economic  ques- 
tions,  which   they   are,   and   not   as   political   issues, 

which  they  are  not. 

2.  "That  there  is  no  condition  existing  today 
which  calls  for  any  urgent  legislative  action  by  Con- 
gress with  respect  to  the  railroads,  either  as  to  rates, 
labor  relationship  or  valuation. 

3.  "That  railroad  freight  rate  and  passenger  fare 
adjustments  should  be  left  to  the  duly  constituted 
Government  regulating  body,  where  they  will  receive 
a  full  and  fair  hearing  and  an  adequate  economic 
analysis,  and  not  be  made  the  subject  of  direct  legis- 
lative action.  Rate  making  by  legislative  action 
would  be  destructive. 

4.  "That  amendments  to  the  Transportation  Act 
which  may  be  demonstrated  to  be  necessary  by  ex- 
perience under  normal  business  conditions  should  be 
made  only  after  a  fair  and  judicial  consideration  of 
all  pertinent  economic  facts,  and  not  as  the  result  of 
political  agitation  or  of  political  pressure  upon  Con- 
gress. 

5.  "That  a  continuation  of  adequate  transporta- 
tion facilities  and  service  carries  as  an  inevitable 
corollary  the  necessity  for  adequate  revenues  to  be 
earned  and  retained  in  order  that  railroad  credit  may 
be  restored  and  re-established  in  the  confidence  of  in- 
vestors and  that  ample  additions,  improvements  and 
repairs  may  be  made  at  reasonable  financial  costs. 

6.  "That  the  carriers  should  seek  in  every  legiti- 
mate way  to  enlighten  the  public  on  all  phases  of  the 
complex  transportation  industry  by  the  dissemination 
of  authoritative  information  and  should  foster  and  aid 


the  tendency  recently  observed  to  remove  railroad 
questions  from  the  arena  of  politics  to  the  field  oi  eco- 
nomic analysis  so  that  the  private  management  of  the 
railroad  may  continue  a  program  of  increasingly  ade- 
quate and  efficient  service,  under  full  and  proper 
regulation,  and  may  continue  the  efforts  they  are 
making  to  serve  faithfully  the  public  interest. 

7.  "And  that,  looking  forward  with  continued  con- 
fidence to  the  fairness  of  the  American  people,  the 
railroads  are  determined  to  continue  their  policy  of 
expansion  to  provide  adequate  transportation  for  the 
increasing  commerce  of  the  country  and  to  strive  in 
every  way  to  bring  about  greater  efficiency  in  oj>era- 
tion  and  a  progressive  reduction  in  cost." 

In  support  of  the  railroads'  declaration  of  poliices  as 
given  above,  Mr.  Holden  made  the  following  statement  on 
behalf  of  the  Association  of  Railway  Executives: 

During  the  past  two  years,  the  railroads  of  the  United 
States  have  successfully  handled  without  transportation 
difficulties  the  greatest  freight  traffic  ever  offered  in  any 
similar  period  of  time  in  history. 

By  every  valid  test,  railroad  operation  both  in  1923  and 
1924  has  shown  a  marked  increase  in  efficiency.  To  this 
increase  in  efficiency,  valuable  contributions  have  been 
made  by  railroad  employes  and  by  cooperation  of  shippers. 
In  view  of  the  increased  efficiency  in  operation  during 
both  years,  and  in  view  of  the  record-breaking  traffic 
handled,  it  would  fairly  be  presumed  that  financial  returns 
would  appear  commensurate  with  the  character  and  quan- 
tity of  service.  As  a  matter  of  fact,  however,  the  rail- 
roads of  the  country  again  fell  far  short  of  realizing  the 
fair  rate  of  return  contemplated  under  the  terms  of  the 
Transportation  Act. 


A  Locomotive  Christening 

It  is  not  often  that  a  locomotive  is  formally  christened 
by  the  breaking  of  a  bottle  of  champagne  on  its  pilot  after 
the  manner  of  sending  a  ship  to  its  home  on  the  water. 
Such  an  event,  the  second  of  which  we  have  a  record,  oc- 
curred in  the  yards  of  the  Colonie  shops  of  the  Delaware 
&  Hudson  Co.,  at  Watervliet,  N.  Y.,  on  the  afternoon  of 
Thursday,  December  4. 

The  occasion  was  that  of  the  formal  entry  into  the 
service  of  the  company  of  locomotive  No.  1400.  The 
christening  was  performed  in  the  presence  of  a  large 
gathering  of  railroad  men  and  other  interested  parties, 
by  Mrs.  Harleston  Corbett  Lewis,  the  granddaughter  of 
Horatio  Allen,  who  brought  the  famous  locomotive  the 
Stourbridge  Lion  to  this  country  and  the  name  she  be- 
stowed upon  this  new  contestant  for  locomotive  honors 
was  that  of  her  distinglished  grandfather. 

Horatio  Allen  was  born  in  Schenectady,  New  York, 
in  1802.  He  entered  the  service  of  the  Delaware  &  Hud- 
son Canal  Co.  in  1825  and  was  selected  by  the  company  as 
its  agent  to  purchase  locomotives  and  railroad  iron  in 
England ;  and  in  January,  1828,  proceeded  to  that  country 
to  execute  his  commission. 

He  purchased  four  locomotives,  one  of  which,  the 
Stourbridge  Lion,  has  become  famous  as  being  the  first 
locomotive  to  run  upon  a  railroad  track  in  the  western 
hemisphere.  After  leaving  the  service  of  the  company 
he  occupied  many  positions  of  prominence  and  died  on 
December  31,  1889.  at  the  age  of  eighty-seven  years. 

The  "Lion"  arrived  in  New  York,  May  13,  1829.  and 
was  shipped  to  Honesdale,  Penna.  by  water,  arriving  at 
its  destination  the  latter  part  of  July.  On  August  8, 
1829.  with  Horatio  Allen  as  engineer,  the  "Lion"  made 
its  famous  trip  for  a  distance  of  about  three  miles  from 
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Honesdale  and  return,  proving  the  feasibility  of  this  type 
of  motive  power. 

The  new  Horatio  Allen  which  furnished  the  occasion 
of  the  christening,  was  designed  by  Mr.  John  E.  Muhlfeld, 
consulting  engineer  for  the  Delaware  &  Hudson  Co.  and 
was  built  at  the  Schenectady  works  of  the  American  Loco- 
motive Co.  this  vear  and  marks  a  decided  departure  in 
many  respects  from  the  conventional  locomotive.  It  is 
fitted  with  a  water  tube  firebox,  and  carries  a  steam  pres- 
sure of  350  lbs.  per  sq.  in.  It  has  a  cross  compound  ar- 
rangement of  cylinders  and  many  other  novel  features 
which  will  be  fully  illustrated  and  described  in  a  future 
issue  of  this  paper. 

Immediately  after  the  ceremony  a  luncheon  was  served 
to  the  guests  and  on  the  menu  there  was  printed  the  fol- 
lowing comparisons  between  the  Stourbridge  Lion  of 
1829  and  the  Horatio  Allen  of  1924. 


THE  STOURBRIDGE  I. ION 

Height  to  top  of  stack  15'   0" 

Wheel   Base  (About)      4'  6" 

Weight — working  order       16000  Lbs. 

Cylinders  Dia.        84:»"  ) 

Stroke     36" J 

Drivers-Oiametei-  48" 

Tractive  Power  1750-2000  Lbs. 

Heating  Surface  68 -75  Sq.  Ft. 

Water    Capacity-Tender  100  Gals. 


THE    HORATIO    ALLEN- 
IS'  0" 
Engine  29'   0" 

Engine   and   Tender  65'    744" 

Engine  348000    Lbs. 

Engine  and   Tender        5458011    Lbs. 
I   High    Pressure  23 Vi  x  30" 

)  Low    Pressure  41  x  30" 

57" 
I  Simple  84300  Lbs. 

■I  Compound  70300   Lbs. 

I  +  Booster  19700    Lbs.  added 

3200  Sq.  Ft. 
9000  Gals. 

From  which  it  appears  that  the  only  measurement  that 
the  two  engines  had  in  common  was  the  height  of  the 
stack. 

The  speakers  at  the  close  of  the  luncheon  were  intro- 
duced by  Col.  J.  T.  Loree  the  vice-president  and  general 
manager  of  the  company,  and  the  first  to  speak  was  Mr. 
L.  F.  Loree  the  president  and  chairman  of  the  board. 

Mr.  Loree  opened  his  address  by  calling  attention  to  the 
very  brief  interval  of  time  that  had  elapsed  since  this 
first  locomotive  had  been  run  through  the  woods  of 
Pennsylvania  to  the  present,  the  whole  of  which  was 
spanned  by  the  lives  of  three  generations.  He  reviewed 
the  earlv  history  of  rail  transportation  and  emphasized 
the  struggle  that  had  taken  place  and  is  still  taking  place 
betwen  what  he  called  the  rope  haulage  system  and  the 
independent  unit  system  of  transportation. 

He  spoke  of  the  introduction  of  electric  transportation 
in  1884  and  characterized  it  as  a  modification  of  the  rope 
haulage  system  and  touched  upon  the  introduction  of  the 
internal  combustion  engine  to  road  vehicles.  There  is  a 
possibility,  too,  that  even  to-morrow  a  cheap  durable  and 
fool-proof  electric  storage  battery  may  be  invented, 
enabling  the  use  of  its  power  by  an  independent  unit  in 
transportation,  completing  the  discomfiture  of  the  rope- 
haulage  trolley  car. 

While  this  contest  may  be  expected  to  continue  long 
in  the  future,  perhaps  usurping  and  stabilizing  itself  in  re- 
stricted fields,  the  dominance  in  its  larger  aspect  will 
depend  largely  upon  the  ability,  genius,  courage  and  tenac- 
ity of  the  exponents  of  one  or  the  other  method  of  trans- 
portation. He  said  I  have  an  abiding  faith  that  for 
the  main  purposes  of  the  railroad — the  transportation  over 
long  distances  of  heavy  articles — the  unit  system  of  trans- 
portation will  be  the  dominant  one. 

The  engine  which  has  today  been  christened  the 
"Horatio  Allen,"  in  honor  of  the  man  who  ran  the  first 
locomotive  on  the  western  hemisphere,  is  a  step  in  the  di- 
rection of  insuring  this  position.  The  familiar  self-con- 
tained tvpe  of  multi-tubular  boiler  for  steam  locomotives, 
in  combination  with  the  superheater,  has  been  retained. 
Instead  of  the  usual  water  leg  firebox  with  its  undesirable 
flat  sheets  and  staybolts,  and  the  sluggish  circulation  of 
water,  the  firebox  of  the  "Horatio  Allen"  has  been  built 
up   of   self-supporting   cylindrical   structures.     These   are 


in  the  form  of  drums  and  tubes  disposed  horizontally  and 
disposed  vertically,  requiring  no  stays,  which  are  directly 
exposed  to  the  furnace  heat  and  which  not  only  "split  up" 
the  boiler  water  into  small  streams  but  also  provide  for 
its  rapid  circulation,  thereby  enabling  quick  absorption  of 
heat  and  release  of  the  steam  bubbles. 

It  is  this  new  pressure  of  350  pounds  that  will  be  carried 
by  the  "Horatio  Allen";  and  it  is  the  economy  of  produc- 
ing additional  power  by  raising  the  pressure  of  the  steam 
that  this  locomotive  will  realize. 

To  make  this  possible,  the  pressure-containing  parts  of 
the  boiler,  superheater,  cylinders,  piping  and  other  connec- 
tions have  been  correspondingly  strengthened.  In  fact,  a 
higher  factor  of  safety  has  been  used  than  is  ordinarily 
provided. 

In  order  to  limit  to  the  lowest  terms  the  problems  in- 
\c  lived,  we  have  taken  the  most  popular  of  our  consolida- 
tion locomotives.  We  have  made  no  material  changes 
other  than  those  indicated,  except  that  the  steam  is  used 
twice,  i.  e.,  it  is  expanded  in  a  high  pressure  cylinder  on 
the  right  side,  then  exhausted  into  a  receiver,  and  ex- 
panded a  second  time  in  the  low  pressure  cylinder  on  the 
left  side,  before  it  is  exhausted  into  the  stack.  By  this 
means  the  steam  is  more  fully  utilized  before  it  leaves  the 
cylinders. 

It  is  hoped  that  the  "Horatio  Allen"  will  develop  one- 
third  more  haulage  capacity,  with  one-third  less  consump- 
tion of  fuel  and  water,  than  the  corresponding  Consolida- 
tion locomotive.  If  these  results  are  realized  they  mark 
a  substantial  advance  in  the  efficiency  of  the  unit  system  of 
transportation.  Notwithstanding  the  greater  heat  in  the 
boiler,  the  precautions  taken  in  lagging  its  head  will,  we 
believe,  reduce  the  temperature  to  which  the  engine  crew 
is  exposed. 

In  the  conditions  of  employment  since  the  beginning  of 
railroading,  while  the  fireman  has  not  been  without  bene- 
fit, there  has.  I  think,  inured  to  him  a  lesser  proportion 
than  to  his  associates.  It  is  not  the  least  of  the  merits 
of  this  design  that  for  the  same  result  his  labor  of  coal 
handling  will  be  lessened  by  more  than  one-third. 

The  "Horatio  Allen"  is  today  what  the  locomotive  was 
when  Zerah  Colburn  described  it  in  the  middle  of  the  last 
century — a  combination  of  three  distinct  arrangements. 
The  source  of  power  lies  in  the  boiler  and  firebox  ;  the 
cylinders,  valves,  pistons  and  the  connections  are  the 
means  by  which  the  power  is  applied  to  produce  motion 
within  the  machine ;  and  the  wheels,  by  means  of  their  ad- 
hesion to  the  rails,  enable  the  exertion  of  the  tractive 
force,  securing  the  locomotion  of  the  machinery  which 
impels  them,  and  from  their  surplus  power  above  what  is 
necessary  to  move  the  locomotive  alone,  to  haul  also  the 
great  load  behind  it  upon  the  rails. 

The  "Horatio  Allen"  epitomizes  the  relations  of  the 
three  elements  of  that  industrial  organization  which  dis- 
tinguishes our  civilization  from  all  that  have  preceded  it. 
There  have  been  many  definitions  of  truth.  The  one  that 
seems  to  me  most  adequate  is  that  "truth  is  things  seen  in 
relation."  Complex  as  are  the  relations  of  management, 
capital  and  labor  in  the  wide  expanse  of  industrial  organ- 
ization. I  am  confident  that  if  we  look  steadily  and  clearly 
we  can  mark  them  out  and  define  them.  If  we  can  see 
them,  we  shall  see  the  truth  and  the  truth  shall  make  us 
free.  • 

This  locomotive  is  a  creation  of  management.  The 
ci  inception  of  the  plan  is  basic,  fundamental ;  and  it  is  the 
organization,  energy  and  direction  of  management  that 
have  given  it  effect. 

This  locomotive  is  a  depository  of  capital.  It  is  a  char- 
acteristic of  wealth  that  its  owners  are  in  possession  of  real 
opportunities  of  consumption  for  speedy  enjoyment,  or  of 
reservation  for  future  enjoyment,  or  of  employment  for 
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purposes  of  production.  It  is  wealth  that  is  reserved  and 
applied  to  production  under  the  direction  of  management 
that  is  generally  called  Capital,  and  this  reservation  de- 
mands on  the  part  of  the  owner  greal  sacrifice  and  force 
of  character. 

But  the  "Horatio  Allen."  fine  an  example  as  it  is  of  the 
art.  striking  as  it  is  in  its  combination  of  management  and 
capital,  is  a  dead  thing  except  in  the  hands  of  labor.  He 
who  looks  with  discerning  eye  to  tile  contribution  of 
labor,  will  fix  his  attention  not  on  the  output  of  physical 
energy,  which  in  comparison  with  the  power  of  this  giant 
machine  is  but  a  feeble  emanation,  hut  rather  on  qualities 
far  more  ennobling — the  complete  discipline,  the  cheerful 
devotion  to  duty,  the  service  carried  on  under  every  ad- 
verse circumstance,  whether  in  wind  and  storms  of  ram 
and  snow,  or  in  fog,  in  the  blae-kness  of  night  of  the 
beauty  of  the  day  ;  the  high  intelligence  brought  to  the 
safeguarding,  as  well  as  the  handling,  of  the  movements 
entrusted  to  the  charge  of  the  locomotive's  crew. 


Mr.  Loree  was  followed  by  S.  11.  Huff,  representing  the 
Brotherhood  of  Locomotive  Engineers;  J.  !■'..  Muhlfeld, 
the  designer  of  the  locomotive;  Timothy  Shea,  represent- 
ing the  Brotherhood  of  Locomotive  Firemen  and  Engine- 
men;  J.  C.  Blunt,  representing  the  American  Locomotive- 
Co.,  and  A.  G.  Pack,  chief  inspector  of  the  Bureau  of 
Locomotive  Inspection  of  the  Interstate  Commerce  Com- 
mission. 

In  his  address,  Mr.  Muhlfeld  gave  an  interesting  re- 
sume of  the  steps  that  had  led  to  the  designing  of  the 
Horatio  Allen  and  of  the  advantages  that  it  is  expected 
will  result  from  its  work  on  the  road.  This  will  be  used 
in  connection  with  the  description  of  the  locomotive  that 
will  be  published  in  a  future  issue  of  Railway  and  Loco- 

M  ( >T  IVE    I '".  NG1  X  EE RING. 

Meanwhile,  the  locomotive  will  be  put  into  service  at 
once  and  by  the  time  this  paper  is  issued  from  the  press 
will  be  engaged  in  justifying  its  existence  by  the  haulage 
of  tonnage  freight. 


Annealing  Steel  Castings  and  Its  Importance  to  Consumers 

Paper    Presented    by    H.    A.    Neel,    at    the    Convention   of   Electric    Steel    Founders*    Research   Group 


If  a  piece  of  glass  is  broken  and  examined  afterward, 
it  will  be  seen  that  the  surface  of  the  fracture  is  of  uni- 
form appearance  due  to  the  fact  that  glass  in  changing 
from  a  hot  liquid  to  a  cold  solid,  does  not  change  with 
respect  to  the  relation  of  its  various  chemical  components 
to  each  other. 

If  a  piece  of  steel  is  fractured  and  examined,  it  will  be 
perceived  that  the  broken  face  exhibits  the  sparkling 
facets  of  the  crystals  of  which  it  is  composed.  When 
steel  passes  from  a  liquid  to  a  solid  state  its  constituents 
no  longer  hold  the  same  relation  to  each  other.  Instead 
of  being  an  "amorphous"  or  formless  mass,  it  is  composed 
of  crystals  imbedded  in  a  setting  corresponding  to  the 
cement  which  holds  concrete  together.  In  well-made  con- 
crete, the  pebbles  will  break  in  two  before  they  will  pull 
loose  from  their  setting.  Similarly  in  steel,  rupture  oc- 
curs through  the  crystals  and  not  around  them.  The 
cement  holding  the  crystals  together  is  stronger  than  the 
crystals. 

The  problem  of  the  steel  maker  is  to  so  control  the 
relation  between  the  crystals  and  the  cement  that  maxi- 
mum physical  properties  result. 

The  size  of  the  crystals  formed,  when  steel  cools  from 
a  liquid  to  a  solid  state,  is  dependent  on  the  rate  of  speed 
at  which  cooling  takes  place.  Rapid  cooling  in  thin  sec- 
tions produces  much  finer  crystals  than  slow  cooling  in 
heavy  sections.  It  is  possible,  however,  to  break  down 
the  diversely  crystallized  structure  of  steel  as  cast  and 
produce  a  uniform  structure  throughout  the  casting,  at  a 
temperature  well  below  the  melting  point. 

The  temperature  at  which  a  change  of  structure  can 
take  place  in  steel,  as  cast  by  plants  in  the  Electric  Steel 
Founders'  Research  Croup,  is  about  1400  degrees  Fahren- 
heit, but  if  the  termperature  is  carried  up  to  1650  degrees 
F..  the  change  is  accomplished  much  more  rapidly. 

After  the  above  rather  elementary  explanation.  I  will 
define  annealing,  as  practiced  by  the  five  companies  in 
the  Research  Group,  to  mean  "heating  of  castings  to  a 
temperature  between  1600  degrees  F.  and  1650  degrees 
F..  and  maintaining  them  at  that  temperature  a  sufficient 
length  of  time  to  insure  maximum  grain  refinement." 

Its  importance  in  the  estimation  of  the  executives  in 
these  plants  is  indicated  by  the   following  clause  in  the 


Croup  Inspection  Standards:  "All  castings  except  only 
such  as  are  stipulated  by  the  customer  to  be  delivered  to 
him  in  the  raw  or  unannealed  condition,  shall  be  heat 
treated,  as  prescribed  in  paragraphs  27  to  31  inclusive." 

Please  note  that  annealing  is  not  made  contingent  on 
the  customer's  request,  but  is  obligatory  in  the  absence  of 
a  request  to  the  contrary.  This  is  in  line  with  our  Group 
ideal  that  calls  for  the  best  castings  we  know  how  to 
produce.  The  benefits  to  steel  castings  from  annealing 
are : 

1.  Increased  physical  properties. 

2.  Relief  of  strains  set  up  in  cooling  and  in  welding 
operation. 

3.  Increased  machinability. 

Two  things  are  of  importance  in  considering  phvsical 
properties,  namely,  strength  and  elasticity.  The  first 
determines  the  load  that  a  given  part  will  carry,  and 
the  second  determines  its  ability  to  withstand  shock.  In 
practically  all  applications  of  cast  steel,  both  properties 
are  called  into  play.  Annealing  is  carried  on  primarily 
to  increase  the  elasticity  or  shock-resisting  power  of  steel 
castings.  The  ultimate  strength,  or  final  failure  point,  is 
but  slightly  changed  by  ordinary  annealing,  but  the  work- 
ing strength,  or  yield  point,  is  materially  increased  in 
comparison  with  unannealed  castings.  Also  the  ductility. 
or  ability  to  bend  or  stretch  without  breaking,  is  raised 
to  50%  to  100%.  Proper  annealing  is  a  guarantee  to 
the  customer  that  a  given  cross  section  of  a  casting  will 
withstand  a  much  greater  amount  of  abuse  than  a  similar 
section  of  an  unannealed  casting. 

In  changing  from  a  hot  liquid  to  a  cold  solid,  steel 
shrinks  one  quarter  inch  per  foot.  This  change  in  size 
results  in  cooling  strains.  The  more  complicated  the 
design  of  the  casting,  and  the  more  resistance  offered  to 
contraction  by  cores,  etc.,  the  greater  will  be  the  strains 
set  up.  Annealing,  by  returnine  the  casting  to  a  state  of 
plasticity  and  subsequently  cooling  it  at  a  uniform  rate, 
eliminates  such  coohnc;'  strains  and  obviouslv  decreases 
the  likelihood  of  failure  due  to  applving  a  load  to  a  piece 
alreadv  in  a  state  of  internal  tension.  Everv  welding 
operation  bv  heating  a  small  part  of  a  casting  to  the 
melting  point  while  the  balance  remains  cold,  sets  up 
strains    similar   to   the    original   cooling   strains.      Hence, 
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our  inspection  standards  require  annealing  after  any  weld- 
ing operation,  "even  when  this  necessitates  one  or  more 
supplementary  heat  treatments." 

Machinability  is  dependent  partly  on  two  factors,  degree 
of  hardness  and  uniformity  of  hardness.  The  annealing 
operation  actually  reduces  the  degree  of  hardness  by  from 
twenty  to  forty  points  on  the  Brinell  scale.  It  also  serves 
to  free  the  surface  of  such  foundry  sand  that  is  too  tightly 
adhering  to  be  removed  by  sand  blasting  and  must  be 
scaled  oft.  By  the  relief  of  strained  and  chilled  parts  of 
castings,  the  whole  mass  is  brought  to  a  common  hardness 
so  that  a  tool  will  pass  uniformly  across  or  through  any 
section  without  jumping  or  chattering. 

Having"  established  in  our  own  minds  the  absolute  neces- 
sity for  annealing,  what  are  the  most  essential  things  to 
point  out  to  consumers  to  convince  them  of  the  desir- 
ability of  buying  only  thoroughly  annealed  castings? 

Obviously,  the  first  point  is  strength.  The  fact  that 
steel  castings  are  specified  indicates  that  there  is  need 
for  higher  physical  properties  than  those  found  in  malle- 
able or  grav  iron.     Having  specified  a  material  calculated 


to  give  a  certain  strength,  it  is  clearly  economy  to  pay 
two  or  three  percent  more  to  be  certain  that  the  calculated 
strength  is  present  in  effective  form,  not  partly  vitiated 
by  unrelieved  strains  and  not  short-lived  under  shock  due 
to  unrefined  coarse  crystalline  structure. 

The  second  point  is  to  explain  to  consumers  that  the 
castings  made  by  plants  in  the  Electric  Steel  Founders' 
Research  Group  are  thoroughly  annealed.  The  detail  of 
annealing  practice  is  very  clearly  given  in  our  inspection 
standards  which  specify  the  temperature  to  be  used,  1600 
F.  to  1650  degrees  F. ;  the  maximum  time  during  which 
castings  must  be  held  at  this  temperature ;  the  method  of 
ascertaining  the  temperature  by  means  of  a  recording 
pyrometer.  They  further  require  that  fracture  test  pieces 
be  placed  on  each  annealer  load.  These  test  pieces  are 
fractured  after  annealing  and  the  appearance  of  the  frac- 
ture affords  index  to  the  thoroughness  of  the  annealing. 

Finally,  the  consumer  must  be  impressed  with  the  idea 
that  the  care  exercised  in  securing  perfect  annealing  is 
representative  of  the  care  displayed  at  every  point  in  the 
manufacturing  of  castings  at  plants  in  the  Research  Group. 


Some  Aspects  of  Railway  Electrification 

By  HOWARD  S.  NILAN 


Most  of  us  are  familiar  with  the  reasons  advanced  why 
railroads  should  electrify ;  the  saving  of  fuel ;  less  main- 
tenance cost  of  locomotives ;  doing  away  with  round- 
houses, fuel  stations,  water  stations,  etc.  Yet  we  see 
railroads,  not  only  not  availing  themselves  of  the  electric 
locomotive  to  any  considerable  extent,  but  apparently  be- 
coming more  and  more  committed  to  the  steam  loco- 
motive and  its  inherent  limitations.  In  other  words,  the 
trend  of  things  does  not  seem  to  be  toward  the  electric 
locomotive,  in  spite  of  the  considerable  number  of  elec- 
trical installations  in  the  country  and  their  successful 
performance. 

When  the  B.  &  O.  R.  R.  electrified  their  Baltimore 
tunnels  in  1895,  they  broke  into  the  field  of  the  steam 
locomotive,  and  solved  a  very  distressing  problem  for 
themselves,  and  it  was  accepted  by  very  many  people  as 
the  forerunner  of  the  day,  not  far  distant,  when  the  steam 
locomotive  should  be  no  more.  This  was  over  28  years 
ago,  and  I  believe  that  very  few  people  expected  to  have 
to  wait  that  length  of  time  to  see  the  iron  horse  extinct. 
Yet  the  fact  is  that  the  real  horse  of  flesh  and  blood  is 
very  much  more  nearly  extinct. 

Some  ten  years  or  more  later  came  the  New  York 
Central  and  The  New  Haven  with  their  New  York  City 
electrification.  This  was  due  to  legislation  following  a 
disaster  due  to  locomotive  smoke.  Later  these  were  ex- 
tended beyond  the  original  limits  for  reasons  which  will 
appear  later  in  this  paper. 

Other  electrifications  followed  about  as  follows : 

Pennsylvania  R.  R.  (New  York  and  Philadelphia). 

Great  Northern  ("Cascade  Tunnel). 

Norfolk  &  Western. 

Boston  &  Maine  (Hoosac  Tunnel). 

Grand  Trunk   (Port  Huron  Tunnel). 

Chicago,  Milwaukee  &  St.  Paul. 

In  all  the  above,  except  the  last,  the  impelling  cause  was 
tunnels  and  smoke,  or  in  case  of  the  Norfolk  &  Western 
a  very  short  congested  district  having  traffic  beyond  the 
capacity  of  the  trackage  and  no  way  out  except  to  increase 


the  speed  of  the  trains  very  materially,  which  was  not 
possible  with  the  steam  locomotive. 

Now  practically  all  of  the  above  railroads  were  electri- 
field  for  special  reasons,  not  common  to  the  ordinary 
railroad.  True,  electrifications  once  started  have  been 
extended  beyond  limits,  but  mainly  in  the  effort  to  get 
some  benefit  from  the  large  initial  investment.  A  five-  or 
ten-mile  electrification  is  a  nuisance  in  that  no  operating 
expense  is  saved  and  a  large  addition  is  made  to  it.  For 
an  electrification  to  stand  on  its  own  feet,  so  to  speak,  it 
must  extend  over  at  least  one  operating  division. 

The  Pennsylvania  electrification  in  Philadelphia  was 
necessary  since  the  limit  of  the  Broad  Street  station  had 
been  reached,  and  it  was  necessary  to  cut  out  all  idle 
movements  of  trains  and  equipment,  which  the  motor- 
equipped  passenger  car  is  able  to  accomplish  to  almost  100 
per  cent.  If  this  had  been  a  through  station,  instead  of  at 
the  end  of  a  line,  the  chances  are  that  Philadelphia  elec- 
trification would  never  have  been  made. 

The  Milwaukee  electrification  is  in  mountainous  sec- 
tions ;  it  had  not  reached  its  limit  of  traffic  capacity ;  it 
has  no  severe  tunnel  conditions.  It  is  in  competition  with 
other  railroads  in  the  same  territory  handling  heavier 
traffic  by  steam  and  successfully  so,  so  that  its  case  for  the 
electrification  of  650  miles  is  not  fully  established.  Yet  I 
know  that  as  a  means  of  handling  the  existing  freight  and 
passenger  business,  it  is  a  perfect  success.  Undoubtedly 
at  some  future  time  it  will  prove  equally  successful  as  a 
financial  undertaking. 

In  summing  up  then,  as  far  as  we  have  gone,  it  would 
appear  that  in  the  present  state  of  the  art  the  electric 
locomotive,  or  electrification  in  general,  has  proved  that  its 
field  of  usefulness  is  fully  established  in  those  special  cases 
where  the  inherent  limitations  of  the  steam  locomotive 
can  not  be  tolerated,  such  as  smoke  and  its  limit  of  capac- 
ity. And  since  smoke  is  not  accounted  such  a  great  nuis- 
ance in  the  open  country,  nor  is  its  limit  of  capacity  such 
a  serious  matter  on  a  moderate  profile,  it  is  still  maintain- 
ing its  lead  and  undoubtedly  will  for  many  years  to  come. 

It  is  true  that  the  electric  locomotive  can  enter  any  field 
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that  is  occupied  by  the  steam  locomotive,  and  that  the  con- 
verse is  not  tjrue,  y«t  the  fact  is  that  it  is  not  being 
generally  adopted,  and  I  think  a  little  analysis  will  show 
why. 

Taking  the  operating  sheet  of  a  large  railroad  for  a 
recent  year,  we  rind  that  the  percentages  of  the  various 
operating  accounts  (expenses)  are  as  follows: 

Station   Service    7.2 

Yard  Service   7.1 

Engine  Service  20. 

Train  Service    7.2 

Casualties    4.2 

Miscellaneous  Transportation i.2 

Maintenance  of  Equipment   22.2 

Maintenance  of  Way  and  Structures 23.5 

Traffic    1.1 

General    2.6 

98.3% 

By  electrifying  the  road  only  a  few  of  the  above  items 
would  be  affected  to  any  considerable  extent,  viz.,  engine 
expenses,  maintenance  of  equipment,  and  maintenance  of 
way  and  structures.  The  other  items  would  be  affected 
incidentally  but  not  to  any  great  extent. 

The  two  largest  items  to  be  affected  favorably  are 
engine  expense,  20  per  cent,  and  maintenance  of  equip- 
ment, 22.2  per  cent.  If  we  assume  that  engine  expense 
would  be  reduced  50  per  cent  and  maintenance  of  equip- 
ment 20  per  cent  (m.  of  e.  includes  cars  and  other 
equipment  as  well  as  locomotives),  we  would  therefore 
reduce  the  total  operating  expense  by  14.6  per  cent.  And 
to  do  this  we  must  electrify  the  entire  railroad. 

Practically,  of  course,  this  is  absurd,  and  we  know  that 
we  could  avail  ourselves  of  the  gTeater  part  of  these 
savings  without  electrifying  the  whole  railroad,  but  the 
greater  part  of  the  main  lines  would  have  to  be  electrified. 
To  do  this  would  require  an  enormous  increase  in  the 
capitalization,  and  a  very  large  incidental  increase  in  the 
item  of  Maintenance  of  Way  and  Structures.  (The  trolley 
or  other  contact  system  is  not  classified  as  Way  and 
Structures,  but  as  Power  Distribution  Systems,  and  the 
supporting  structures  as  Power  Line  Poles  and  Fixtures 
by  the  I.  C.  C.  accounts.  By  any  name  whatever  it  is  a 
structure  that  must  be  maintained.)  This  would  go  a  long 
way  toward  neutralizing  the  14.6  per  cent  saving  shown 
above. 

My  conclusions  are  then,  that  electrification  of  railways 
under  present  conditions  is  justifiable  in  spots,  and  that  it 
will  be  done  slowly  in  the  future  as  in  the  past.  It  is  not 
at  all  justifiable  to  any  wholesale  extent  as  we,  as  electrical 
men  would  perhaps  like  to  see.  For  it  to  be  otherwise 
there  must  be  a  vast  change  in  conditions  as  we  know  them 
now,  and  I  can  foresee  only  the  electrification  of  main 
lines  of  roads  having  very  dense  traffic  in  any  event. 

It  is  unsafe  to  set  oneself  up  as  a  prophet,  so  I  am  not 
going  to  predict  what  is  to  be  in  the  railroad  world. 
Prognostications  in  the  business  world  are  only  reliable 
when  based  on  all  the  facts,  and  at  present  we  do  not  know 
all  the  facts.  Among  many  other  things  to  be  considered 
we  must  include  the  psychology  of  the  mob.  No  one 
knows  as  yet  what  far  reaching  changes  will  take  place  in 
the  business  and  social  world  due  to  this  and  kindred 
causes. 

Assuming,  however,  that  we  are  going  to  stay  safe  and 
sane,  or  perhaps  may  become  more  so,  we  may  conclude 
that  the  problem  of  electrification  is  going  to  be  influenced 
by  the  growth  of  our  great  power  systems.  It  is  a  fact 
that  the  cost  of  power  is  going  to  become  more  and  more 
important,  since  civilization  is  requiring  greater  amounts 
of  power  per  capita  of  population  as  time  advances.     It 


will  therefore  become  more  necessar)  to  reduce  power 
waste  and  waste  in  its  production.  It  will  also  liecome 
more  important  to  utilize  all  possible  source-.  <>i  ]x)wer, 
-Mine  of  which  are  now  going  to  waste. 

Cheap  fuel  is  gone,  due  to  the  tremendously  increasing 
demands  for  fuel,  and  this  problem  i>  growing  more  im- 
portant and  serious  from  year  to  year.  The  increase  in 
the  efficiency  of  power  limits  is  trying  to  keep  step  with  the 
increasing  cost  of  fuel,  but  it  can  not  keep  up  indefinitely. 

As  a  means  of  keeping  down  the  cost  of  fuel  used  for 
power,  or  what  amounts  to  the  same  thing,  of  getting 
more  out  of  our  fuel  resources,  the  most  promising  is  the 
super  power  stations.  Provided  our  lawmakers  do  not 
regulate  the  power  companies  out  of  existence,  or  legislate 
against  their  growth,  these  power  systems  will  develop 
into  a  supreme  power  system,  which  will  collect  power 
in  mi  all  possible  sources. 

On  our  largest  railroads,  carrying  dense  traffic,  electri- 
fied districts  will  take  their  power  from  the  power  system, 
while  less  busy  lines  and  districts  will  continue  to  use  the 
steam  locomotive. 

Another  thought  is  interesting  to  follow.  Twenty-five 
years  or  more  ago,  in  advocating  the  use  of  electric  power 
shops,  etc.,  the  argument  most  used  was  that  you  could 
save  power  by  eliminating  belts,  shafting,  etc.,  and  on 
Sundays,  nights,  etc.,  you  would  not  have  to  run  the 
whole  shop  when  necessary  to  run  a  lathe  or  any  other 
single  tool.  Very  good  arguments,  indeed,  but  this  alone 
would  not  have  electrified  very  many  shops.  The  reason 
that  practically  all  shops  are  driven  electrically  today  is 
that  electrical  drive  revolutionized  the  shop  methods  and 
management  due  to  individual  drive.  It  is  no  longer 
necessary  to  keep  the  heavy  machines  nearest  to  the  source 
of  motive  power,  but  they  can  be  located  wherever  they 
can  be  most  efficiently  operated.  Increased  efficiency  and 
output  is  possible  due  to  the  possibility  of  scientific  laying 
out  of  the  shop  and  the  logical  routing  of  the  material  in 
process  of  manufacture.  Tools  have  been  speeded  up  and 
far  greater  utilization  obtained  of  plant  and  labor  em- 
ployed. Tools  have  been  modernized,  due  to  the  flexibility 
of  the  drive.  In  fact  the  entire  mechanical  world  has 
been  revolutionized  through  electric  power.  The  benefits 
of  electric  power  are  not  that  it  saves  power  or  that 
electricity  is  cheaper  than  steam,  or  that  a  greater  per- 
centage of  the  power  originated  is  actually  delivered  to 
the  tool,  as  is  the  corresponding  argument  for  electric 
traction,  but  that  it  was  able  to  revolutionize  shop  methods 
through  scientific  design  of  plant,  tools  and  management. 

Wholesale  electrification  of  railways  must  come,  if  at 
•all,  as  a  consequence  of  the  possibility  of  so  increasing  the 
output  and  efficiency  of  the  plant,  tools,  management  and 
men  as  to  more  than  offiset  the  increased  capitalization 
necessary  for  its  installation.  The  mere  substitution  of 
one  kind  of  motive  power  for  another,  even  if  it  costs  less 
to  operate,  is  not  sufficient. 

Another  aspect  of  the  subject:  Electrification  does  not, 
or  does  not  need  to  mean  merely  the  electrification  of  the 
tractive  power,  but  all  the  facilities  possible  must  be 
mechanized  through  electricity.  To  keep  step  with  the 
growth  of  business  and  to  keep  its  share  of  the  transporta- 
tion of  the  country,  our  railroad  system  has  before  it  the 
necessity  of  creating  additional  facilities  to  give  the  service 
now  being  demanded. 

The  greatest  chance  for  improved  efficiency  in  railroad- 
ing to  my  mind,  is  in  increased  speed  of  movement, 
directly  and  indirectly.  Directly,  by  the  greater  speed  of 
the  trains  ;  indirectly  by  quicker  release  of  the  goods  trans- 
ported, to  the  consignee.  This  latter  is  a  terminal  problem, 
and  requires  improvement  of  plant  and  method,  and  in  its 
solution  increased  use  of  electric  power  would  be  a  very 
great  factor. 


Test  of  a  Decapod  2-10-0  Locomotive  of  the 

Pennsylvania  Railroad 

Showing  the  Efficiency  of  the  Half-Stroke  Cut-Off  Locomotive 

The  Pennsylvania  has  issued  its  Bulletin  No.  32.  giving  pressure  equal  to  85  per  cent  of  boiler  pressure.   Similarly, 

the  results  of  tests  made  on  the  Altoona  locomotive  testing  for  a  locomotive  with  50  per  cent  maximum  cut-off,  and 

plant    of   a    Decapod    (2-10-0)    locomotive    No.   4358   of  an  auxiliary  port  cutting  off  at  about  80  per  cent  of  the 

which  475  are  in  service  on  the  road.  stroke,   the   tractive    force   at   starting   is   assumed  to  be 

The  following  are  the  principal  dimensions  of  the  eng-  based  on  a  m.  e.  p.  which  is  75  per  cent  of  boiler  pressure, 

ine  tested-  ()n  tms  basis,  the  calculated  tractive   force  of  the   I    Is 

Weight  in  working  order,  lbs 386.100  locomotive  is  90024  pounds. 

W      ht         1'     rs  lbs  35 ?  500  1  his  is  the  first  class  of  locomotive  on  the  Pennsylvania 

Weifht  of'  engine  "and  tender  in  working  order'. '.      590^)00  Railroad  on  which  a  feedwater  heater  is  standard  equip- 

Tractive  force   ( calculated )   lbs 90.024  merit       I  he  heater  is  o    the  Worthington  open  type,  m 

'         '.       {  ,„  it,    ,„     ,    ,-,  4X0  which  the  feed  water  is  heated  bv  a  mixture  with  exhaust 

1  ractive  force  per  lb.  m.  e.  p "+°u 

Driving  wheels,  diameter,  inches 62  steam-  .  .      ,  .  ,     .^, 

Wheel  base,  driving,  feet  and  inches 22-8  The  calorific  value  of  coal  used  in  the  tests  was  13,658 

Wheel  base,  total,  feet  and  inches 32-2  British  thermal  units. 

Wheel  base,  engine  and  tender,  feet  and  inches.         73-/2  I  hat  the  opening  in  the  sides  of  the  ashpan  were  ample 

Cylinders  (simple)  diameter  and  stroke,  inches.  30>/>  x  32  *  P™vide  all  of  the  air  needed  is  evidenced  by  the  fac 

Valves   (piston     diameter,  inches 12  that   even   when   the   fire   was   forced   to   the   burning   of 

Valve  motion   type       Walschaerts  200  lbs.  of  coal  per  sq.  ft  ot  grate  area  per  hour,  the 

....  '    •   ,  „    •   _l  ?c;n  vacuum  m  the  ashpan  was  less  than  !  :>  in.  of  water;  while 

(ii  er  pressure,  lbs.  per  sq.  men ^3U  .  . r  .  ' 

'  .     .     '  i  m  Relnaire  ,n  ^r<),lt  nf  tlle  diaphragm  m  the  smokebox  it  was  about 

Hrebox.  type    ■•■■•■• 70  16'4   '"•     When  ''timing  about   100  lbs.  per  square  foot 

wate  area,  square    ee  of  grate  per  hour  the  vacuum  at  the  latter  point  was  about 

Sma     hues.  number  ■•.••••■•  •  ■■••■• 8y  ■        This  maxinlum  coal  consumption  of  200  lbs.  per 

Sma    flues  (outside  diameter  1  inches -.£?  /■+  .  *      ,  1Amn  \, 

Large  flues   (for  superheater)   number 200  -I-   f.  of  grate  area  was  equivalent  to  about   16.000  lbs. 

Large  flues  (outside  diameter)  inches 3.25  Perrh»l'r  for.  *e  fireb°x"  f  ,,,-,,,• 

v\         l       tv ,    ■     i  "8  "le    tvPe    E    superheater,    with   which   this    engine   is 

Hues,  length,  incnes   ''"••"•••}£ -VSr-"  ,  104  fitted,    has    100  units   with   a   steam   passage  area  of   70 

Heating  surface.  Hues,  square  it.     nieside) .  .  .  .  4.1U4  .  r        a 

'      I  b  c  c     ,      '    ,fi       ■  ,    .     ,  :„.i„,i:„„  sq.  m.      1  he  drop  m  pressure  between  the  boiler  and  the 

Heatmo"   surface,    firebox    (fireside      (including  '  ,  r  ■  *  ^.i  u  ^  u 

.  .i      ■  ft  987  steam    chest,    due    to    friction    in    the    superheater   tubes, 

arc    pipes;,  square    ee    ••■■■■■■  ■  •  •  ■  •  •  *  ,Q1  an,,, anted,  when  the  engine  was  using  20,000  lbs.  of  steam 

Lvaporative  beating  surface   (fireside)   sq.  tt...  4„5vi  «»  ,  &.  ...         ,  , 

n         i      *■  t         /c       -l    \    ..,,.,.-»   L~*  9  iia  per  hour,  to  about   1 '  _>   lbs.  per  sq.   in.     while,  when  the 

Superheating  surface      hreside)    square   teet.  .  .  /.41U  i  '\  v         »  r- nnr\  n 

„  '    .  °£  .   i    ,c       ■  i    ,  ,     r^Qf  a  cm  steam  eoiisumirtion  had  risen  to  60.000  or  6r>.000  lbs.  per 

Heating  surface,  total    (hreside).  square  feet..  6.SU1  i  » 

T>         J  i  1  /  4     „      \       '  Ufnrflim(Ytn,1  IH  >UI"     tlC     (l'Ol)     WaS      I  1     ll)S. 

Feedwater  heater  (open  tvpe)    Worthington  i     ■  ,  c   xn  n 

^(  '        -1  Duplex         With  the  normal  steam  pressure  of  250  lbs.  per  sq.  in., 

' ,,'wer  /''•';:        '  i '■ /  ' !'.[  \i'i '  i'"'  "  -ZQ  the   superheater   ranged   from    100  to  277  degrees   Fahr. 

Ratio  of  weight  on  drivers  to  ti  active  torce.  .  ■$■>  J  &  ,         .  .,        .,  °, 

.,,,,■;  ,  Q7  1  he  steam  temperature  increased  rapullv  with  the  increase 

lota    heating  surface  to  grate  aiea y/.l  .  _      ,      '  c    .  f     • 

rj ^Lal    1C       s  &  ,  m  coa   nrec    lm  to  a  rate  of  about  160  pounds  per  square 

Hue  surface  to  firebox  surface 14..1  •     '  .  ...  ^  t      r  2  ■ 

.         ,   V.  ,  ..        .  „  .•  ,„.  toot  of  grate  per  hour  after  which  a  greater  rate  of  firing 

Superheating    surface    to    evaporative    heating  &     .    '  .      f  tt  j 

.     f  0  55  produced    little    or    no    increase    m    temperature.      Under 

sui  ace    ...........  •  general  working  conditions  the  steam  temperature  ranged 

Length  ot  tubes,  teet ^  {um  _,()  tQ  30  degrees  higher  than  the  smokebox  gases  ; 

The  weights  are  so  adjusted  that  nearly    U  per  cent  ot  ,)Ut  jt  SQ  happened  that  in  one  case  thev  both  reached  a 

the  whole  is  earned  on  the  drivers.  maximum  of  670  degrees  Fahr..  when  the  rate  of  com- 

The  boiler  is  of  the  extended  wagon  top  type  with  a  bustion  was  159  lbs    of  coa,  per  square  foot  of  grate  per 

Belpaire    firebox,    and    it    is    fitted    with   the    Locomotive  jlour 

Superheater  Company's  type  E  superheater.  The  ashpan  \yhi.n  the  first  tests  were  made  the  locomotive  had  an 
has  an  air  inlet  area  of  13  sq.  ft.  which  is  equal  to  19  per  exhaust  nozzle  7y&  inches  in  diameter  with  four  pro- 
rent  of  the  grate  area  and  the  air  inlets  of  the  grate  have  jections.  The  net  area  of  the  nozzle  was  40  square 
an  area  equal  to  32  per  cent  of  the  surface.  inches,  and  with  the  maximum  evaporation  was   53.473 

The    front    end    arrangement    differs    from    the    usual  n,s.  0f  moist  steam  per  hour.       In  this  11,235  lbs.  of  coal 

Pennsylvania  design   in   that   because  of  the   use  of  side  per  hour  were   burned  ;  the  steam  temperature  was  631 

headers  for  the  superheaters  it  has  a  cross-over  steam  pipe  degrees  and  the  boiler  showed  an  efficiency  of  44  per  cent. 

and  the  gas  passage  at  the. exhaust  nozzle  is  enlarged  by  a  This  result  was  thought  to  be  low  and  the  diameter  of  the 

depression  in  the  cylinder  saddle.  exhaust  nozzle  was  changed  to  7  inches  with  four  projec- 

The  cut-off  in  full  gear  is  designed  to  be  at  50  per  cent  tions,  making  the  net  area  of  the  nozzle  35.9  square  inches, 

of  the  stroke  in  accordance  with  the  general  design  of  the  equivalent  to  a  634   in.  diameter  circle. 
Decapod,    (2-10-0)    locomotive,  the  tests  of   which  were  With  a  coal  consumption  of   11.292  lbs.  per  hour  the 

described  in  the  February.   1920.  issue  of  Railway  and  maximum   evaporation   was   62,538   lbs.    or   an    increased 

Locomotive   Engineering.       Starting  is  insured  in  the  evaporation  of  more  than  20  per  cent  on  practically  the 

usual  wav  by  the  use  of  auxiliary  ports  measuring  Y%  in.  same  coal  consumption.     While  with  a  coal  consumption 

by  \l/2  in.  which  remain  open  after  the  main  port  cut-off  of   15.304  lbs.  per  hour,  the  evaporation  rose  to  64,656 

takes  place  and  remains  open  up  to  80  per  cent  cut-off.  lbs.  of  moist  steam;  the  efficiency  of  the  boiler  in  the  two 

The  tractive  force  at  starting,  for  a  locomotive  with  90  cases  being  51  and  39  per.  cent  respectively, 
per  cent  cut-off.  is  assumed  to  be  based  on  a  mean  effective  A  special  type  of  nozzle  tip  shown  in  the  illustration, 
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in  which  the  outside  surface  was  tapered  to  facilitate  the 
entraining  of  the  smokebox  gases,  was  then  tried.  The 
bore  of  this  nuzzle  was  u'.j  incites,  and  with  four  pro- 
jections, the  net  area  was  33.Jf >  square  inches,  equivalent 

to  that  of  a  6j4  inch  diameter  circle. 
With  this  nozzle  %  inch  smaller  in 
diameter  than  the  standard  nozzle, 
no  increased  evaporation  was  ob- 
tained nor  was  full  boiler  pressure 
maintained. 

The  evaporative  economy  of  the 
hoiler  ranged  from  5.2  lbs.  of  steam 
|>er  ]Kiund  of  dry  coal  fired  to  10.8 
lbs.  when  77,394  "lbs.  and  19,505  lbs., 
respectively,  were  burned  per  hour. 
the  corresponding  boiler  efficiencies 
being  36  and  74  per  cent.  The 
latter  is  considered  to  be  the  better 
measure  as  it  is  based  on  the  heating 
value  of  the  coal. 

The  illustration  of  the  efficiency 
of  the  boiler  shows  that,  when  the 
locomotive  is  stoker  fired,  the  ef- 
ficiency, which  is  as  high  as  75  per 
cent  at  low  rates  of  evaporation, 
decreases  as  the  rate  of  combustion 
increases  until  it  is  only  35  per  cent, 
when  firing  16,000  pounds  of  coal 
per  hour.  This  very  low  efficiency 
occurs  only  when  the  rate  of  firing 
is  beyond  the  reasonable  capacity  oi 
the  boiler.  The  other  illustration 
of  the  equivalent  evaporation  and 
coal  fired,  shows  that  practically  the 
maximum  evaporation  of  the  boilei 
firing  1 1 ,070  pounds  of  dry  coa 


Exhaust   Nozzle 


can  be  secured  by 
per  hour,  and  when  more 
coal  is  fired  it  is  largely  wasted  as  it  results  in  only  a 
slight  increase  in  evaporation.  It  is  interesting  to  note 
that  at  this  rate  of  combustion,   159  pounds  of  dry  coal 
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EQUIVALENT  EVAPORATION  PER  HOUR.  POUNDS 

Comparison     of     Hand     and     Stoker     Firing     As     Affecting      Boiler 
Efficiency 

I'l-r  square  foot  of  grate  per  hour,  the  maximum  steam 
pressure  was  obtained. 

Attention  is  called  to  the  higher  efficiency  that  was  ob- 
tained with  this  boiler,  when  stoker  fired,  than  in  boilers 
previously  tested.  The  explanation  of  this  is  that,  when 
the  previous  tests  were  made,  it  was  when  stokers  were 
first  introduced  on  the  railroad  and  the  firing  was  done 


by  men  whose  only  experience  with  stokers  was  obtained 
at  the  locomotive  testing  plant.  Whereas  in  this  test  the 
locomotive  was  tired  b)  men  who  had  had  long  experi- 
ence with  stokers,  in  road  service,  and  it  is  therefore 
probable  that  some  of  the  increased  boiler  efficiency  of 
this  locomotive  was  due  to  better  stoker  firing.  The  as- 
sumption is  confirmed  by  a  comparison  of  the  efficiency 
of  the  two  boilers  when  hand  fired. 

I'he  diagram  showing  a  Comparison  of  Hand  and 
Stoker  Firing  of  this  boiler  as  affecting  its  efficiency  is 
exceedingly  interesting  as  illustrating  the  oft-repeated 
claim  of  the  superiority  of  the  former.  At  the  lowest  rate 
of  evaporation,  the  efficiency  with  the  stoker  is  about  8 
per  cent  less  than  for  hand  firing.  When  the  equivalent 
evaporation  reaches  55,000  pounds  per  hour,  about  the 
maximum  rate  at  which  a  locomotive  is  worked  in  road 
service,  the  efficiency  of  the  stoker  firing  is  about  5  per  cent 
less. 

The  test  also  included  a  careful  measurement  of  the 
heat  saved  by  the  feed-water  heater.  The  temperature  of 
the  water  delivered  by  the  heater  depends  upon  the 
temperature  of  the  exhaust  steam,  and  this,  in  general, 
increases  with  the  output  of  the  locomotive. 

The  diagram  of  the  Feed  Water  Temperature  shows  the 
temperature  of  the  exhaust  steam  and  the  feed  water  at 
different  rates  of  evaporation. 

The  temperature  of  the  water  delivered  by  the  heater  is 
from  7  to  37  degrees  below  that  of  the  steam.  The 
maximum    temperature    of    the    water    delivered    by    the 
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EVAPORATION,  MOIST  STEAM  PER  HOUR.  POUNDS  -. 

Diagram   of   Feed-Water   Temperature 

heater  was  242  degrees  F.  where  the  temperature  of  the 
exhaust  steam  at  the  heater  was  279  degrees,  37  degrees 
higher.  The  highest  feed-water  temperatures  were 
reached  when  the  locomotive  was  worked  at  a  rate  high 
enough  to  require  the  use  of  the  injector  to  supplement 
the  feed-water  heater.  During  the  high  capacity  tests  the 
temperature  and  pressure  of  the  exhaust  steam  were  high, 
but  since  the  amount  of  water  delivered  by  the  feed-water 
heater  was  limited  by  heater  capacity  part  of  the  boiler 
feed  water  was  supplied  by  the  injector.  The  highest 
feed-water  temperature  in  any  test  where  the  injector  was 
not  used  was  218  degrees  Fahr. 

The  direct  saving  varied  from  7.4  to  10.2  per  cent,  in 
tests  in  which  all  the  feed  water  was  supplied  by  the 
heater.  In  road  service  a  locomotive  is  seldom  worked  at 
a  rate  bevond  the  nominal  capacity  of  the  heater,  but 
many  of  the  tests  on  the  plant  were  beyond  this  capacity. 
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In  these  tests  there  is  an  increase  in  the  temperature  of 
the  water  delivered  by  the  heater,  but  the  direct  saving 
due  to  the  heater  falls  as  low  as  4.7  per  cent,  because  part 
of  the  boiler  feed  water  is  supplied  by  the  injector. 

The  temperature  rise  is  a  very  good  measure  of  the 
direct  saving. 

Care  should  be  exercised  in  the  installation  of  a  heater 
to  avoid  loss  of  water  at  the  air  vents.  This  loss  of  water 
at  the  air  vent  is  undesirable  in  that  it  wastes  water  from 
the  tender,  but  the  tests  do  not  show  that  a  large  water 
loss  has  any  effect  on  the  heat  saving  due  to  the  feed- 
water  heater. 

The  heater  reduces  the  amount  of  water  taken  from  the 
tender.  The  net  saving  of  water  bv  using  the  heater 
averages  about  10  per  cent,  when  the  locomotive  is  worked 
at  rates  within  the  capacity  of  the  heater. 

At  a  given  rate  of  combustion  the  temperature  of  the 
steam  from  the  superheater  is  not  affected  by  the  use  of  a 
heater,  but  as  less  coal  is  burned  to  develop  a  given  in- 
dicated horsepower  the  temperature  of  the  steam  is  lower 
when  the  heater  is  used  if  a  comparison  is  made  at  equal 
horsepowers. 

In  addition  to  the  direct  saving  of  the  heater  due  to  re- 
covery of  the  exhaust  steam  from  the  locomotive,  there 
is  an  indirect  saving  due  to  the  fact  that  at  a  given  horse- 
power the  heater  reduces  the  work  of  the  boiler,  and.  - 
therefore,  increases  the  boiler  efficiency.  In  order  to  de- 
termine the  total  saving  due  to  the  use  of  the  feed-water 
heater,  eight  tests  with  the  heater,  covering  a  range  of 
evaporation  up  to  its  full  capacity,  were  repeated,  using 
the  injector  only  to  feed  the  boiler. 

The  average  coal  saving  in  the  eight  tests  was  13.9  per 
cent.  In  the  eight  tests  made  with  the  feed-water  heater, 
the  average  temperature  of  the  cold  feed  water  was  9l/2 
degrees  lower  than  in  the  tests  without  the  feed-water 
heater.  This  lower  temperature  increased  the  calculated 
saving  of  the  feed-water  heater  but  decreased  the  coal 
saving,  when  comparison  is  made  with  similar  tests  with 
the  injector  in  use. 

The  heat  recovered  by  the  feed- water  heater  is  a  direct 
addition  to  the  heat  output  of  the  boiler  proper  and  the 
maximum  steam  capacity  of  the  locomotive  is  therefore 
increased  in  the  same  proportion.  During  the  tests  at  or 
near  maximum  boiler  capacity,  the  heat  recovered  by  the 
feed-water  heater  varies  from  4.9  to  6.4  per  cent  of  the 
heat  output  of  the  boiler  proper,  thereby  increasing  the 
maximum  steaming  capacity  of  the  locomotive  in  the 
same  proportion  :  an  average  of  6  per  cent.  The  maxi- 
mum heat  ouptput  of  the  boiler  and  feed-water  heater  of 
locomotive  4358  was  85.580,584  b.t.u.  per  hour. 

As  for  the  engine  performance,  the  water  rate  which 
was  20.8  pounds  per  housepower  hour  at  40  r.p.m.  and 
20  per  cent  cut-off,  falls  to  15  pounds  at  160  r.p.m.  and 
30  per  cent  cut-off.  At  all  speeds  above  60  and  below-  180 
r.p.m.  the  water  rate  lies  between  17j^  and  15  pounds,  ex- 
cept in  the  test  at  120  r.p.m.  and  55  per  cent  cut-off.  where 
the  steam  pressure  was  not  maintained  because  the  maxi- 
mum capacity  of  the  boiler  had  been  exceeded. 

The  influence  of  the  feed-water  heater  is  also  felt  in 
the  engine  performance ;  for,  by  reducing  the  amount  of 
steam  through  the  nozzle,  it  reduces  the  back  pressure 
and,  therefore,  reduces  the  water  rate. 

It  is  not  unusual  for  an  engineman  to  run  a  locomotive 
with  a  partially  closed  throttle  and  an  increased  cut-off. 
A  short  series  of  tests  was  made  to  determine  the  effect 
of  this  practice  upon  the  water  rate.  The  tests  were  all 
run  at  a  speed  of  80  r.p.m..  the  duration  of  the  tests  being 
one-half  hour.  On  account  of  the  short  duration  of  the 
tests  the  coal  was  not  measured.  The  method  used  was 
first  to  make  a  test  with  the  throttle  wide  open,  giving 
practically  full  boiler  pressure  at  the  cylinders,  and  with 


a  cut-off  of  20  per  cent.  The  drawbar  pull  under  this 
condition  was  25,700  lbs.  A  test  was  then  made  at  the 
same  speed  with  the  cut-off  lengthened  to  40  per  cent  and 
the  throttle  closed  just  enough  to  produce  the  same  draw- 
bar pull  as  in  the  first  test.  A  third  test  was  then  run 
with  the  cut-off  lenghened  to  55  per  cent  and  the  throttle 
further  closed  to  give  the  same  drawbar  pull. 

Two  series  of  these  throttling  tests  were  made.  In  the 
first  test  -the  feed-water  heater  was  used.  As  the  use  of 
the  feed-water  heater  requires  a  calculation  to  determine 
the  amount  of  steam  condensed  from  the  locomotive  ex- 
haust, in  order  to  eliminate  all  uncertainty  that  might  arise 
from  this  cause,  a  second  series  of  tests  was  run  in  which 
the  feed-water  heater  was  not  used. 

In  the  series  of  tests  with  the  injector,  the  water  was 
increased  only  9  per  cent  from  an  average  of  18.9  to  20.6 
pounds  in  lengthening  the  cut-off  from  20  to  55  per  cent 
and  reducing  the  steam  chest  pressure  from  243  pounds 
to  96  pounds. 

The  performance  of  the  locomotive  as  a  whole  is  gauged 
by  the  coal  burned  and  drawbar  horsepower  developed, 
but  comparisons  are  also  made  on  the  basis  of  indicated 
horsepower.  All  the  coal  and  water  used  in  the  tests  is 
charged  against  drawbar  horsepower,  but  the  amount 
chargeable  to  auxiliaries  is  not  included  in  that  charged 
against  indicated  horsepower. 

At  40  r.p.m.  (7.1  m.p.h.)  the  coal  burned  per  i.  hp.  is 
nearly  a  uniform  amount  of  2l/2  pounds  at  all  cut-offs  ex- 
cept 55  per  cent,  and  the  coal  per  drawbar  horsepower 
about  three  pounds.  At  speeds  of  40  and  80  r.p.m.  <  7.1 
and  14.2  m.p.h.)    the  coal  rate  is  shown  to  increase  ab- 
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ruptly  at  cut-offs  beyond  50  per  cent.  At  speeds  above 
40  r.p.m.  the  coal  rate  per  i.  hp.  hour  is  close  to  2  pounds 
at  all  rates  of  working  up  to  2,500  i.  hp.  per  drawbar 
horsepower,  it  is  less  than  3  pounds.  Two  tests  show  a 
coal  rate  as  low  as  1.9  pounds  per  i.  hp.  hour,  and  ap- 
proximately iy2  pounds  per  drawbar  horsepower  hour. 

It  has  not  been  possible  to  obtain  as  good  economy  with 
stoker  firing  as  with  hand  firing  and  the  charts  are  of  in- 
terest in  showing  that,  whatever  economy  has  been  lost  by 
the  introduction  of  the  stoker,  has  been  regained  by  the 
use  of  the  feed  water  heater. 

The  maximum  indicated  horsepower  of  Locomotive 
4358  was  3863  and  was  developed  at  a  speed  of  160 
r.p.m.  and  47  per  cent  cut-off  and,  by  dividing  the  weight 
of  the  locomotive  in  working  order,  by  this  horsepower,, 
we  find  that  it  weighs  100  pounds  per  horsepow-er. 
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The  diagram  of  Maximum  Drawbar  1  "tills  gives  some 
that  were  obtained  at  different  speeds.  Except  at  160 
r.p.m.  the  points  are  not  the  averages  for  the  regular  tests, 
but  were  obtained  by  special  short  runs  in  which  the 
boiler  pressure  was  held  at  exactly  250  pounds.  At  speeds 
below  60  r.p.m.  the  capacity  of  the  dynamometer  appeared 
to  be  exceeded  and  the  figures  for  the  three  runs  were 
omitted. 

The  amount  of  steam  furnished  by  the  boiler  at  speeds 
below  about  15  m.p.h.  is  not  the  limiting  factor  in  estab- 
lishing the  maximum  drawbar  pull.  a>  then  only  a  mod- 
erate weight  of  steam  is  required.  The  drawbar  pull  at 
these  speeds  depends  upon  the  dimensions  of  cylinders 
and  driving  wheels  for  any  given  boiler  pressure. 


The  machine  efficiency  of  the  locomotive  had  a  wide 
range  from  71  to  88  per  cent.  Over  a  long  series  of  tests 
the  variation  in  machine  efficiency  during  duplicate  tests 
is  so  wide  that  it  is  evident  that  the  dynamometer  read- 
ings are  not  always  correct. 

Before  and  after  some  of  the  tests  there  was  a  sudden 
change  in  the  machine  efficiency,  indicating  some  change 
in  the  dynamometer.  But  regardless  of  this  it  is  evident 
that  the  machine  efficiency  follows  a  regular  law,  which 
is.  that  it  decreases  with  the  speed  and,  at  any  given 
speed,  increases  as  the  power  developed  is  increased. 

One  of  the  important  ^conclusions  reached  as  a  result  of 
the  tests  is  that  the  addition  of  a  feed-water  heater  re- 
sulted in  a  coal  saving  of  about  14  per  cent. 


Shop  Kinks 

Some  Handy  Tools  in  Use  in  the  Erie  R.R.  Shops 


Cylinder  Head  Grinder 

There  seems  to  be  no  end  to  the  useful  purposes  to 
which  the  discarded  parts  of  the  air  brake  apparatus  may 
be  applied.  Discarded,  that  is  to  say,  from  the  locomotives 
or  cars  as  having  outlived  their  usefulness  in  their  orig- 
inal environment. 

The  cylinder  head  grinder,  that  is  here  shown,  is  the 
outcome  of  the  utilization  of  the  steam  end  of  a  10  in.  by 
9TS  in.  by  10  in.  Westinghouse  air  pump. 


to  the  push  rod  knuckle  B  by  a  13/32  in.  diameter  pin, 
and  the  latter  grasps  the  operating  lever  C  to  which  it  is 
connected  by  a  9/16  in.  pin. 

The  lever  is  made  of  ~/%  in.  by  8  in.  material  and  is 
bolted  to  the  outer  edge  of  the  flange  of  the  head  to  be 
ground. 

The  head  is  set  in  place  on  the  end  of  the  cylinder  and 
is  held  there  by  a  spring  made  of  y2  in.  round  steel.  It  is 
J1  _.  in.  in  diameter  and  6  in.  long.     The  spring  is  held  by 
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Cylinder    Head    Grinder 


in. 


The  steam  end  is  set  up  on  three  legs  made  of  Yi 
by  2  in.  iron,  bolted  to  a  wooden  base  24  in.  square.  These 
legs  with  the  base,  lift  the  lower  cylinder  head  10J4  m- 
from  the  floor.  The  air  end  of  the  pump  is  removed  and 
the  separator  left  in  place.  The  threads  at  the  upper  end 
of  the  piston  rod  are  cut  off  and  the  rod  turned  down, 
at  the.  end.  to  a  diameter  of  31/32  in.  for  a  distance  of  \y2 
in.    To  this  the  pushrod  jaw  A  is  pinned.    This  is  coupled 


a  brace  D  of  1  in.  by  4  in.  steel  held  in  place  by  two  1  in. 
bolts  passing  through  slotted  holes  at  the  ends  and  reach- 
ing to  a  brace  at  the  other  end  of  the  cylinder.  While 
the  whole  is  steadied  and  brought  up  to  exert  the  proper 
pressure  on  the  cylinder  head,  by  a  1J4  in-  bolt  that  runs 
through  the  center  of  the  cylinder. 

With  the  machine  set  up  in  this  way.  an  air  connection 
is  made  to  the  pump  cylinder,  whose  piston  at  once  starts 
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up  an  oscillating  motion  which  is  communicated  to  the 
cylinder  head.  The  grinding  can  thus  be  done  far  more 
rapidly  than  by  hand  and  with  the  expenditure  of  little 
or  no  manual  labor. 

The  only  change  that  need  be  made  is  to  increase  the 
size  of  the  spring  for  holding  the  head  in  place  when 
the  work  is  done  on  large  cylinders. 
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Push    Car   for   Carrying    Ptates 


As  the  position  of  the  pump  cylinder  is  reversed  from 
the  one  which  it  occupies  on  a  locomotive,  it  is  necessary 
to  provide  a  means  for  holding  the  operating  valve  against 
its  seat,  otherwise  it  would  fall  away  from  it  as  soon  as  the 
air  supply  was  cut  off.  This  may  be  accomplished  by 
slotting  the  valve  as  shown  in  the  drawing  and  holding  it 
in  place  by  a  light  spring  E  which  may  be  made  from 
an  old  clock  spring. 

Push  Car  For  Carrying  Plates 

Push  cars  designed  for  a  special  purpose  are  something 
of  a  rarity.  Here  is  one  designed  for  carrying  boiler  plates 
from  the  storage  platform  to  the  shop. 

The  moving  of  such  plates  on  an  ordinary  push  car  is 
always  difficult,  because,  when  laid  fiat,  they  either  inter- 
fere with  the  wheels  or  are  too  large  to  pass  through  the 
clearances  or  both.  This  car  meets  the  difficulty  by  carry- 
ing the  plates  on  edge. 

The  wheels  are  22j/>  in.  in  diameter  at  the  tread  and  are 
mounted  on  axles  with  inside  bearings  2l/2  in.  in  diameter. 
The  side  frames  are  of  6  in.  I  beams  and  the  end  pieces 
and  cross  bearers  are  of  4  in.  channels  laid  with  the  flanges 
up.  The  cross  bearers  are  set  24  in.  from  center  to  center 
and  the  same  distance  at  each  end  from  the  end  pieces. 
The  I  beams  are  6  ft.  6  in.  long. 

Each  of  the  two  cross  bearers  carries  a  frame  built  up  of 
2^4  in.  by  }i  in.  flat  steel.  There  are  two  uprights  A  set  8 
in.  apart  at  the  center,  with  feet  riveted  to  the  bearers,  as 
shown,  and  rising  to  a  height  of  3  ft.  6  in.  These  uprights 
are  braced  on  the  outside  by  braces  running  down  and 
riveted  to  the  outer  ends  of  the  channels. 

These  frames  thus   form  a  pocket  8  in.  wide.  26J4  in. 


long  and  42  in.  deep  into  which  the  plates  can  be  set 
on  edge,  while  the  end  pieces  form  a  base  6  ft.  4  in.  long 
upon  which  they  can  rest. 

Chuck  for  Holding  Air  Pimp  Packing  Rings 

This  chuck  is  intended  for  holding  9l/2  in.  pump  pack- 
ing rings  while  they  are  being  faced  off  in  a  lathe.     It 


consists  of  a  plain  cast  iron  disc  Yz  in.  thick  with  a  hub 
extending  back  for  5/£  in.  which  is  bored  and  threaded  to 
fit  the  spindle  of  the  lathe  upon  which  it  is  to  be  used. 
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Chuck   for    Holding   Air    Pump    Packing    Rings 


There  is  a  ledge  5/16  in.  thick  around  the  outside  which 
is  drilled  and  tapped  for  seven  3/16  in,  button  head  ma- 
chine screws  A.  These  are  drilled  along  the  dotted  line 
of  the  side  elevation  5/32  in.  from  the  edge. 
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The  method  of  using  is  apparent.  The  ring  is  laid 
against  the  face  of  the  chuck  inside  the  ledge  and  is  held 
by  the  button  head  machine  screws,  and  can  be  quickly 
set  and  removed. 

Double  Cutter  for  Shoes  and  Wedges 
This  cutter  is  intended  for  use  on  a  planer  where  shoes 
and  wedges  are  being  finished  in  a  gang  chuck.  It  con- 
sists of  a  holder  in  which  two  grooves  A  are  cut  at  an 
angle  of  45  degrees  with  the  center  line  of  the  stem  of  the 
holder  and  at  right  angles  to  each  other.  These  grooves 
are  J/2  in.  wide  and  15/16  in.  deep.  The  cutting  tools 
are  of  the  shape  shown  in  the  engraving  and  are  held  in 
place  by  the  cover  plate  B,  which  is,  in  turn  held  by  three 
j4-in.  tap  bolts. 
The  tool  is  set  up  so  that  the  outside  cutting  faces  of 


irrn 

Double  Cutter  for  Shoes  and  Wedges 

the  two  tools  are  the  proper  distance  apart  to  finish  the 
inside  faces  of  the  two  flanges  of  the  shoes  or  wedges 
upon  which  the  work  is  being  done. 

The  tool  having  been  thus  prepared  is  put  in  the  tool 
post  of  the  machine  and  fed  down  into  the  wedge  or  shoes 
until  the  proper  depth  is  reached.  This  finishes  the  two 
flanges  at  one  cutting  and  one  setting,  and  it  can  be  done 
either  before  or  after  the  bottom  or  flat  surface  has  been 
planed. 


New  York  Railroad  Club  Dinner 

The  annual  dinner  of  the  New  York  Railroad  Club  will 
be  held  at  the  Hotel  Commodore  on  Thursday  evening, 
December  18.  '  Dr.  David  Friday,  professor  of  economics 
at  the  New  School  for  Social  Research,  New  York,  will 
speak  on   "What  the   Future  Holds  for  the  Railroads." 


Snap  Shots — By  the  Wanderer 

There  is  an  old  definition  to  the  effect  that  engineer- 
in-  is  the  science  of  converting  the  forces  of  Nature  to 
the  uses  of  mankind.  I  sometimes  think  that  a  more 
practical  definition  of  the  work  of  an  engineer  would  be 
that  it  is  that  of  a  man  who  is  engaged  in  getting  himself 
and  others  out  of  trouble.  For  the  successful  engineer  of 
any  rank  from  workman  to  chief  is  the  man  who  can  meet 
and  provide  for  a  condition  or  an  emergency  that  has 
never  arisen  before.  And  Mich  emergencies  are  of  every- 
day occurrence  in  every  shop.  If  this  were  not  so,  there 
would  be  no  need  for  foremen  or  superintendents,  merely 
overseers  to  see  to  it  that  the  man  worked. 

Occasionally,  curious  enough,  some  little  thing  will  be 
sufficient  to  puzzle  a  gang  and  stop  work,  because  there  is 
no  one  who  is  enough  of  an  engineer  to  think  of  a  way 
out  of  the  difficulty ;  and  sometimes  the  difficulty  is  one  so 
easily  overcome  that  the  lack  of  thinking  capacity  of  men 
who  fail  to  solve  these  simple  problems  becomes  truly 
pathetic. 

For  instance,  a  steam  shovel  was  working  alongside  the 
track  of  an  electric  road  and  finally  reached  a  cross  wire 
which  was  too  low  to  permit  the  boom  of  the  shovel  to 
pass  beneath,  and  there  was  nothing  with  which  the  wire 
could  be  lifted  except  a  ladder,  which  was  too  short,  when 
resting  on  the  ground  to  do  it.  So  the  shovel  stopped 
working  and  the  gang  waited  until  an  engineer  could  come 
from  headquarters  to  tell  them  what  to  do. 

There  was  a  pile  of  ties  at  hand.  These  were  used  to 
make  a  crib  and  the  ladder  put  on  top,  thus  lifting  the 
wire  clear  of  the  boom.  It  was  such  a  simple  thing  and 
yet  in  the  whole  gang  there  was  not  a  man  with  imagina- 
tion enough  to  do  it. 


Speaking  of  imagination,  engineers  are  usually  regarded 
in  this  country  as  a  class  quite  devoid  of  that,— shall  I  call 
it, — artistic  quality.  The  French  look  at  it  quite  differ- 
ently. The  superintendent  of  motive  power  does  not  design 
the  new  type  of  locomotive  for  which  he  is  responsible. 
He  imagines  it.  That  is,  the  general  features  of  the  ma- 
chine, the  creation  of  his  brain,  exist  in  his  imagination 
before  they  can  possibly  take  shape  on  paper  or  in  metal. 
And  it  is  in  the  possession  of  a  vivid  imagination  coupled 
to  an  initiative  to  give  material  expression  to  the  creatures 
of  his  imagination  that  is  essential  to  success  as  an 
engineer. 


Returning  to  the  gang  who  could  not  think  of  putting 
the  ladder  on  the  cribwork  to  lift  the  trolley  wire,  there 
is  an  axiom  that  should  be  written  large  in  the  inner 
recesses  of  the  brain  of  every  workman,  foreman,  superin- 
tendent and  manager,  and  it  is :  "You  can  always  find 
something  that  will  do.  It  may  not  do  very  well  but  there 
is  always  something  available  that  will  serve  to  help  over 
a  rough  place.  And  nowhere  is  there  a  greater  exempli- 
fication of  the  truth  of  the  injunction:  "seek  and  ye  shall 
find,"  than  in  the  everyday  life  of  the  practicing  engineer 
and  mechanic  and  nowhere  is  the  faculty  of  finding  that 
something  more  valuable  than  in  the  shop  and  in  the  field. 
Modern  industrial  methods  do  not  tend  to  foster  this 
search  for  something  that  will  do,  for  labor  is  too  ex- 
pensive and  time  too  precious  to  be  wasted  in  hunting  for 
something  that  will  do.  It  is  for  that  reason  that  a  certain 
engineer  friend  of  mine  always  congratulates  himself  that 
he  learned  his  trade  in  a  country  jobbing  shop  where  they 
had  few  tools  and  no  conveniences  and  where  every  job 
was  the  subject  of  studv  to  see  how  it  could  be  done  and 
it  is  to  this  training  that  he  attributes  much  of  his  later 
success.  The  crude  devices  resorted  to  in  order  to  accom- 
plish the   simple  operations   of  a   well-equipped   modern 
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shop  are  enough  to  fill  a  volume.    Some  day  I  will  try  and  of  classified  repair,  an  increase  compared  with  November 

gather  details  of  the  devices  that  my   friend  is  fond  of  1st  of  294  while   5,152  or  8  per  cent  were  in  need  of 

talking  about  and  present  them  for  the  amusement  of  my  running   repair,    an    increase    of    248    during   the    same 

readers.  period. 

However,  if  any  of  them  are  impatient  for  immediate  Class  I  railroads  on  November  15th  had  4,818  service- 
results  let  them  turn  a  page  or  two  to  Shop  Kinks.  In  able  locomotives  in  storage,  an  increase  of  42  over  the 
this  monthly  display  of  handy  tools  we  have  a  proof  of  number  in  storage  on  November  1st. 
what  I  have  been  saying.  The  men  responsible  for  this  The  railroads  during  the  first  half  of  November  re- 
display of  ingenuity,  which  you  will  notice  comes  from  paired  and  turned  out  of  the  shops  35,420  locomotives,  a 
the  same  root  word  as  engineer,  have  almost  literally  been  decrease  of  813  compared  with  the  number  repaired  dur- 
obliged  to  fabricate  bricks  without  straw.    They  have  re-  ing  the  last  half  of  October. 

sorted  to  the  scrap  heap  for  a  large  portion  of  their  build- 

ing  material.     They  have  taken  old  air  brake  cylinders,  Illinois   Central  Buys   $25,000,000  of 

discarded  structural  shapes,  rods,  bars  and  plates  that  had 

outlived  their  usefulness  and  have  fashioned  them  into  a  Equipment 

multitude  of  devices  to  save  labor,  increase  efficiency  and  Wilh  the   expianation  that   "no   phase   of  the   railway 

out  down  expense,  without  waiting  for  the  slow  process  busmen   is   more    important   to  the  public  than  that  of 

of  a  requisition  to  go  and  come  back  denied.  adequate   service,"   the   Illinois    Central   has   published  a 

I   sometimes   wonder   how   much   of    real   appreciation  staternent   showing  the  aggregate  amount   of  its  orders 

these  men  of  imagination  receive  not  in  words,  for  those  piaceci  during  the  month  of  November  at  a  total  cost  of 

rarely  if  ever  come,  but  in  thoughts  from  the  managing  more  than  $25,000,000.    The  new  equipment  is  as  follows : 

officials.    Does  it  ever  occur  to  them  that  no  small  portion  ^^  c  site  Box  Cars $  4  460,000 

of  their  dec lared  dividends  have  been  made  possible  by  SQ_Ton  Con?     ite  Gondola  Cars 8,112,000 

the  begrimed  foremen  scattered  over  their  lines  who,  by         2QQ  Underframe  Stock  Cars 401 ,000 

the  exercise  of  imagination  and  mechanical  skill  have  made  ^  Refr;        tor  Cars q17600 

not  two,  but  twenty,  thirty,  forty,  brake  hangers,  gibs  MoIjntain  Type  Locomotives    .., 1,691.375 

keys,  bushings,  rings,  packings  wih  a  long  accompaniment  ^^  ^ ^ 

of  et  ceteras  to  grow  where  but  one  grew  before?     How  3Q  ^^  Coaches                                                       7N(l  750 

many  executives  have  even  a  suspicion  that  such  things  g  ^  Compartment  coac'hes'  '/.'."'.'.'.'.]        22o',800 

ex\s}-    .      ,      _     .        ,  „    .,.    .     ,    .  •   •     i  (.  Steel  Chair  Cars 170.604 

\  et,  in  the  final  analysis,  it  all  sifts  back  to  our  original  ,            Ba™a°e  Cars                                             170  001 

proposition  and  rests  on  a  basis  of  imagination,  initiative  1Q  ^  B^*^[ail  Cars ! .'  | ;  i  i  ]  ]  ]  ]  i  ] !        221>40 

and  mechanical  skill.              .......         .          .     ,.   ,    .  215  Steel  Suburban  Cars  Equipped  for  Op- 

I  bat  these  traits  can  be  cultivated  there  is  no  doubt,  but  .                  h    rr                 r       OOCAririn 

j.iiai.  "'-^  '  „„i,,,«i  eration  bv  Electricity 8,250,000 

it  is  also  true  that  they  must  be  to  a  large  extent  natural 

endowments,  the  inheritance  of  acquired  characteristics. 

There  can  be  no  doubt  that  the  hard  surroundings  and  lotal q*w,oi:  ,o/u 

meagre   resources   of  primitive   New  England,   with  the  ._T                                                  .     " 

pressing  need  of  such  a  mother  as   Invention,  are  re-  iNotCS      Oil     JJOllieStlC     KailroaClS 

sponsible  for  all  that  we  know  under  the  generic  term  of  -, 

Yankee  ingenuity.     As  a  race  we  have  grown  to  think  in  l^ocomotives 

terms  of  new  devices ;  and  it  is  a  thing  that  has  won  a  The  Terminal  Railroad  Association  of  St.  Louis,  Mo.,  has 

worldwide  recognition  placed  an  order  for  15  eight-wheel  switching  locomotives  with 

A  friend  told  me  of  attending  a  meeting  of  Austrian  th«  Ba,<jwi»  L°c°motTive  w°rlf 

engineers  where  one  of  their  number  was  attempting  to  .   The  Peona-Pekin  Union  Railway  has  ordered  3  0-8-0  switch- 

h                     '  .     .  7         ,           ,  ,     ,.           i     1     .  1.  ■         i-ii  "ig  locomotives  from  the  Baldwin  Locomotive  Works, 
demonstrate  his  ideas  bv  a  b  ackboard  sketch  in  wnicn  lie  „,      _.  ,              T      .                 .   ...             „  ..       .  .         ,       , 
uuiiuuauon.  imc   .w^cl        ,   <i                                          i                 11  l  The  Delaware,  Lackawanna  &  Western  Railroad  has  placed 
had   great   difficulty    in   drawing   some   irregular   parallel  an  order  with  the  American  Locomotive  Company  for  2  three- 
lines.    After  nervously  watching  him  for  a  time,  my  friend  cylinder  Mountain  type  locomotives. 

stepped  up,  showed  him  how  to  use  two  crayons  at  once,  The  Missouri,  Kansas,  Texas  Railroad  has  ordered  10  eight- 

and  the  thing  was  done.     Then  came  the  admiring  excla-  wheel  switching  locomotives  from  the  Lima  Locomotive  Works, 

mation   from  all  over  the  room:  "Ach,  these  Americans  The   Lehigh   &   New   England   Railroad  is  inquiring  for  8 

are  SO  practical  "  consolidation   type   locomotives. 

Practical!    Yes.    But  not  only  practical  but  imaginative.  .    ^he  Michigan  Central  Railroad  has  placed  an  order  for  the 

j.iav.nvc.1.                                            i                                  _&  liuilding  of  an  experimental  Pacific  tvpe   locomotive  with  the 

So  it  seems  to  me  that  it  is  not  only  the  imaginative  artist  American  Locomotive  Company. 

or  poet  who  puts  soul  into  a  picture  or  a  sonnet,  but  also  The   Central  Railroad  of  New  Jersey  has  placed  an  order 

that  cool  headed,   calculating   engineer   or   foreman   who  for  10  Mikado  type  locomotives  with  the  Baldwin  Locomotive 

draws  upon  the  vividness  of  his  imagination  and  puts  a  Works. 

soul  into  his  locomotive  or  shop  kinks.  The  Louisiana  &  Arkansas  Railway  has  placed  an  order  with 

the    Baldwin    Locomotive   Works   for  2   Mikado  type  locomo- 

tives. 

The   Chicago   &  Northwestern   Railway  is   inquiring   for  50 

Motive    Power    Condition  sets  ot  'ocomotive  boilers  and  fire-boxes. 

The   Norfolk  &   Western   Railway  is  inquiring  for   10  loco- 

Class  I  railroads  on  November  15th  had  11,637  loco-  motives. 

motives  in  need  of  repair,  or  18  per  cent  of  the  number  The  Kahului  Railroad  Company  of  Hawaii  has  ordered  one 

on  line,  according  to  reports  filed  by  the  carriers  with  the  Mikado  type  locomotive  from  the  Baldwin  Locomotive  Works. 

American  Railway  Association  The  Caddo  River  Lumber  Company  has  ordered  one  Prairie 

This  was  an  increase  of  542  locomotives  over  the  num-  type  locom^'^  fr°m  the  Baldwin  Locomotive  Works, 

ber  in  need  of  repair  on   November   1st.  at  which  time  The  Xew  Wk  Central  Ra,Iroad  is  inquiring  for  50  tenders, 

there  were   11  095   or  1 7  2  ner  cent  .    The  ^  abasl]   Railway  has  placed  an  order  with  the  Amer- 

there  were   ll.U^  oi    i/.z  pel   cent.  ican   Locomotive   Company,  for   50  Mikado  type   locomotives, 

Of  the  total  number  6.485  or  10  per  cent  were  in  need  5  of  which  are  to  be  three-cylinder  type  locomotives. 
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The  Southern  Pacific  Company  is  inquiring  for  is  J  IU-2 
type  locomotives  with  tenders  having  a  capacity  of  12,00(1  gal. 

The  Hydraulic  Press  Brick  Company  has  ordered  one  0-4-0 
type  switching  locomotive  from  the  Baldwin  Locomotive 
Works. 

The  Pennsylvania  Railroad  has  placed  orders  with  its  Al- 
toona  shops  for  the  construction  of  50  eight-wheel  switching 
locomotives,    to  be  known  as   class   C-l. 

Freight  Cars 

The  Chicago  &  North  Western  Railway  has  placed  orders 
for  3,200  freight  cars  distributed  as  follows:  500  box  cars  and 
500  automobile  cars  with  the  Pressed  Steel  Car  Company,  500 
automobile  cars  and  200  refrigerator  cars  with  the  American 
Car  &  Foundry  Company,  500  stock  cars  with  the  Illinois 
Car  &  Mfg.  Company,  500  Hat  cars  Standard  Steel  Car  Com- 
pany and  500  box  cars  with  the  Bettcndorf  Car  Co. 

The  Wabash  Railway  is  inquiring  for  200  automobile  cars 
also  for  400  gondola  bodies. 

The  Norfolk  &  Western  Railway  lias  placed  orders  for  3.000 
all  steel  gondola  coal  cars  S7l/Z  tons  capacity,  divided  1,000 
each  to  the  following  companies:  Pressed  Steel  Car  Co.,  Ral- 
ston Steel  Car  Co.  and  the  Newport  News  Shipbuilding  & 
Drydock   Co. 

The  New  York  Central  Lines  have  purchased  3,000  all-steel 
box  cars  of  55  tons  capacity.  The  following  companies  will 
supply  these  cars:  The  American  Car  &  Foundry  Company, 
1,000;  Standard  Steel  Car  Company,  1,000;  Pressed  Steel  Car 
Company,  500,  and  the  Merchants  Dispatch,  500. 

The  Western  Fruit  Company  has  placed  an  order  for  1,757 
steel   underframes   with   the    Ryan   Car   Company. 

The  Great  Northern  Railway  has  placed  an  order  for  1,500 
steel  underframes  with  the  Streator  Car  Company,  1.000  steel 
car  ends  with  the  Union  Metal  Products  Company  and  1,000 
steel  roofs  with   the   Standard   Railway   Equipment   Company. 

The  Elgin,  Joilet  &  Eastern  Railway  is  inquiring  for  500 
steel  underframes  for  freight  cars. 

The  McKinney  Steel  Company  has  ordered  from  the  Pressed 
Steel   Car  Company   10  flat  cars  of  100  tons  capacity. 

The  Central  of  Georgia  Railway  has  placed  an  order  for 
500  ventilated  box  cars  with  the  Tennessee  Coal  &  Iron  Com- 
pany. 

The  Great  Northern  Railway  has  placed  an  order  with  the 
Siemms-Stembel  Company  for  38  refrigerator  car  underframes 
and  also  is  inquiring  for   1,500  underframes  for  box  cars. 

The  Southern  Railway  has  placed  an  order  for  1,000  steel 
underframes  for  freight  cars  with  the  Virginia  Bridge  &  Iron 
Company. 

The  United  States  Rubber  Company  has  placed  an  order 
for  3  tank  cars  with  the  American  Car  &  Foundry  Company. 

The  Graver  Corporation  has  ordered  2  60-ft.  flat  cars  from 
the   Illinois   Car   &   Manufacturing   Company. 

The  Texas  Company  has  ordered  1.000  tank  cars  of  10,000 
gal.   capacity   from  the   Pennsylvania    Car    Company. 

The  Great  Northern  Railway  has  placed  an  order  for  40  air 
dump  cars  with  the  Pressed  Steel  Car  Co. 

The  Atchison,  Topeka  &  Santa  Fe  Railway  has  ordered  500 
gondola  cars  and  500  refrigerator  cars  from  the  American  Car 
&  Foundry  Company,  and  1,000  box  cars  from  the  Pullman 
Car  &  Manufacturing  Corporation. 

The  Missouri  Pacific  Railroad  has  placed  an  order  for  re- 
pairs to  300  50-ton  composite  gondola  cars  with  the  American 
Car   &  Foundry  Company. 

The  Baldwin  Locomotive  Works  has  placed  an  order  with 
the  Gregg  Car  Company  for  100  flat  cars  for  export. 

The  Long  Island  Railroad  has  purchased  15  caboose  cars 
from  the  Pressed  Steel  Car  Company. 

The  Central  of  Georgia  Railway  is  inquiring  for  500  ven- 
tilated box  cars. 

The  Florida  East  Coast  is  inquiring  for  10  tank  cars  of 
10,000-gal.   capacity. 

The  Great  Northern  Railway  has  placed  an  order  for  25 
underframes  for  caboose  cars  with  the  American  Car  &  Foun- 
dry Company. 

The  Western  Fruit  Express  Company  is  inquiring  for 
1,200  underframes   for  refrigerator   cars. 

The  New  Jersey,  Indiana  &  Illinois  Railroad  has  placed  an 
order  for  200  automobile  cars  with  the  American  Car  &  Foun- 
dry  Company. 

The  St.   Louis-San   Francisco  Railway  has  placed  an  order 


with   tin    Tennessee   Coal,    Iron   &   Railroad   Company   foi    -t||(' 
underframes  for  gondola  cars. 

Armour  &  Company,  Chicago,  111.,  has  ordered  150  steel 
underframes  from  the  Illinois  I  ar  &  Manufacturing  Company. 

The  New  York,  Chicago  &  St.  Louis  Railway  is  inquiring 
foi    200  underframes  for  freight  cars. 

The  Texas  Company  has  placed  an  order  for  1,000  tank  cars 
with  the   Pennsylvania  Car  Company. 


Passenger  Cars 

The  Central  Railroad  of  New  Jersey  is  inquiring  for  23 
coaches,  5  combination  ears  and  2  club  cars. 

The  Illinois  Central  Railroad  has  ordered  130  suburban 
motor  cars  from  the  Pullman  Car  &  Manufacturing  Company, 
and  85  suburban  trailers  from  the  Standard  Steel  Car  Com- 
pany. The  electric  control  equipment  was  awarded  to  the 
Westinghousc  Electric  &  Manufacturing  Company  and  the 
General   Electric   Company. 

The  Chicago  &  North  Western  Railway  has  placed  an  order 
with  the  Oneida  Manufacturing  Company  for  Oneida  power 
units  for  one  combination  car. 

The  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Railway 
has  placed  an  order  for  4  combination  mail  and  express  mo- 
tor cars  with  trailers  and  one  combination  baggage  and  pas- 
senger motor  car  with  the  Sykes   Company,  St.  Louis,   Mo. 

The  Gulf,  Texas  &  Western  Railroad  has  ordered  one  gaso- 
line motor  and  baggage   car  from  the  J.   G.   Brill   Company. 

The  Great  Northern  Railway  is  expected  to  enter  the  market 
soon  for  3  dining  cars. 

The  New  York  Central  Railroad  has  ordered  one  combina- 
tion passenger  and  baggage  car,  one  passenger  trailer  car  and 
one  combination  baggage  and  mail  motor  car  from  the  J.  G. 
Brill   Company. 

The  Asherton  &  Gulf  Railway  has  ordered  through  Sugar- 
land  Industries  one  combination  passenger  and  baggage  gaso- 
line motor  car  from  the  J.  G.  Brill  Company. 

The  Central  of  Georgia  Railway  is  inquiring  for  5  coaches 
and  one  combination  baggage  and  mail  car. 

The  Great  Northern  Railway  has  placed  an  order  for  12 
passenger  car  underframes  with  the  Minneapolis  Steel  & 
Machinery  Company. 

The  Missouri  Southern  Railroad  has  ordered  one  combina- 
tion passenger  and  baggage  gasoline  rail  motor  car  from  the 
J.  G.  Brill  Company. 

The  Pennsylvania  Railroad  has  ordered  two  combination 
passenger  and  baggage  gasoline  motor  cars  and  one  trailer 
car  from  the  J.  G.  Brill  Company. 


Buildings  and  Structures 

The  Southern  Railway  plans  rebuilding  and  expansion  of 
its  shops  and  enginehouse  at  Chattanooga,  Tenn.,  to  cost  ap- 
proximately $1,000,000. 

The  Pennsylvania  Railroad  has  announced  that  its  West 
Philadelphia  shops  are  to  be  moved  to  a  new  location,  outside 
the  city,  in  furtherance  of  the  city  beautiful  plans. 

The  Atlantic  Coast  Line  Railway  has  awarded  a  contract 
to  the  Robert  &  Schaefer  Company,  Chicago,  111.,,  covering 
the  construction  of  a  500-ton  capacity  circular  reinforced  con- 
crete automatic  electric  four-track  coaling  plant  for  erection  at 
Bennett's  yard,  Charleston,  S'.  C. 

The  Wabash  Railway  has  purchased  109  acres  of  ground 
in  North  Kansas  City,  and  plans  to  construct  thereon  a  new 
freight  yard,  including  a  roundhouse,  machine  shop,  coal  stor- 
age yard  and  office  building. 

The  Illinois  Central  Railroad  is  reported  to  be  planning  shop 
extensions  and  improvements  at  Waterloo,  Iowa,  to  cost  ap- 
proximately $1,500,000. 

The  Central  of  Georgia  Railway  has  placed  an  order  with 
the  Robert  &  Schaefer  Company,  Chicago,  111.,  covering  an 
electric  cinder  plant  for  its  shops  at  Columbus,  Ga. 

The  Southern  Pacific  Company  plans  the  construction  of 
steel  car  repair  shop  buildings  at  Nampa,  Idaho,  to  cost  ap- 
proximately $150,000, 

The  New  York  Central  Railroad  has  awarded  a  contract 
for  the  installation  of  a  complete  blowoff  washing  and  filling 
system  for  locomotive  boilers  at  East  Buffalo,  New  York,  to 
the  National  Boiler  Washing  Company,  to  cost  approximately 
$40,000. 

The  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Railway  has 
placed  an  order  with   the   Robert   &   Schaefer   Company,   Chi- 
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cago,  111.,  covering  an  electric  cinder  plant  for  its  shops  at 
Lafayette,  Ind. 

The  Missouri  Pacific  Railroad  plans  the  construction  of  a 
fuel  oil  station  at  Ewing  avenue,  St.  Louis,  Mo. 

The  Chicago,  Rock  Island  &  Pacific  Railway  has  awarded 
a  contract  for  the  construction  of  a  brick  and  frame  addition 
to  the  roundhouse  at  Rock  Island,  111.,  to  cost  approximately 
$25,000. 

The  Gulf  Coast  Line  has  awarded  a  contract  for  the  con- 
struction of  a  machine  shop,  power  house  and  store  house  at 
De  Quincy,  La.,  at  a  cost  of  approximately  $50,000. 

The  Delaware,  Lackawanna  &  Western  Railroad  has 
awarded  a  contract  for  the  furnishing  and  erection  of  a  200,000- 
gal.  steel  tank  at  the  engine  terminal  now  under  construction 
at   Binghamton,  New   York. 

The  New  York  Central  Railroad  has  awarded  a  contract 
for  the  extension  of  its  enginehouse  at  Minoa,  New  York,  and 
the  construction  of  an  office  building  to  cost  approximately 
$50,000. 

The  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Railway  has 
awarded  a  contract  for  the  construction  of  a  four-stall  round- 
house and  repair  shop  at  Park  Falls,  Wis. 

The  Vinita,  Bartlesville  &  Western  Railway  plans  a  new  line 
of  railway  in  Oklahoma  and  is  now  preparing  plans  covering 
locomotive  and  car  repair  shops  and  other  structures  in  con- 
nection with  the  project. 

The  Missouri,  Kansas,  Texas  Railway  plans  the  construc- 
tion of  a  new  enginehouse  and  yards  at  Eureka,  a  suburb  of 
Houston,  Texas. 

The  Reading  Company  plans  the  construction  of  a  modern 
car  repair  shop  at  Reading,  Pa.,  and  the  frog  shop  now  at 
East  Penn  will  be  moved  to  Reading,  Pa. 

The  Chesapeake  &  Ohio  Railway  plans  the  construction  of 
a  new  enginehouse  at  Chinnville,  Ky. 

The  Central  Railroad  of  New  Jersey  plans  the  construction 
of  a  sand-blast  house  at  its  Elizabeth  shops  to  be  one  story 
high  and  30  by  90  ft. 

The  Union  Pacific  Railroad  coal  bin  at  La  Salle,  Col.,  was 
destroyed  by  fire  on  November  10  with  a  loss  estimated  at 
$75,000. 

The  St.  Louis-San  Francisco  Railway  is  reported  to  be 
planning  a  terminal  improvement  program  at  Birmingham, 
Ala.,  to  cost  approximately  $1,000,000. 

The  Atchison,  Topeka  &  Santa  Fe  Railway  has  placed  a 
contract  covering  a  165  by  175  ft.  shop  addition  and  a  90  by 
510  ft.  addition  to  the  locomotive  erection  shop  at  San  Ber- 
nardino,  Calif.,   both  to  be   reinforced  concrete  and   steel. 


Items  of  Personal  Interest 

J.  S.  Ford,  road  foreman  of  engines  on  the  Chicago,  Bur- 
lington &  Quincy  Railroad,  with  headquarters  at  Aurora,  111., 
has  been  promoted  to  assistant  master  mechanic  of  the  Gales- 
burg  division,   with   headquarters  at  Galesburg,   111. 

John  P.  Morris,  formerly  general  foreman,  has  been  ap- 
pointed master  mechanic  of  the  Illinois  division  of  the  Santa 
Fe,  with  headquarters  at  Chicago,  111.,  vice  James  McDonough 
retired.  Edward  C.  Hanneman  has  been  appointed  to  suc- 
ceed Mr.  Morris. 

O.  C.  Branch  has  been  appointed  assistant  road  foreman  ot 
engines  of  the  Seaboard  Air  Line,  with  headquarters  at  Ham- 
let, N.  C. 

G.  H.  Warning  has  been  appointed  master  mechanic  of  the 
Saskatchewan  division  of  the  Canadian  National  Railways, 
with  headquarters  at  Regina,  Saskatchewan,  succeeding  H.  R. 
Simpson. 

W.  P.  Hartman  has  been  appointed  roundhouse  foreman  of 
the  Atchison,  Topeka  &  Santa  Fe  Railway,  with  headquarters 
at  Albuquerque,   New  Mexico. 

Edward  B.  LeVan,  road  foreman  of  the  Northern  Pacific 
Railway,  with  headquarters  at  Missoula,  Mont.,  has  been  trans- 
ferred to  Livingston,  Mont. 

B.  M.  Brown,  superintendent  of  motive  power  of  the  South- 
ern Pacific  Lines,  Louisiana  division,  has  been  promoted  to 
chief  assistant  superintendent  of  motive  power  of  the  lines  in 
Texas,  succeeding  R.  U.  Lipscomb. 

C.  H.  Bradley  has  been  appointed  general  foreman  of  the 
freight  car  repair  department  of  the  new  shops  of  the  Southern 
Railway,   with   headquarters   at   Hayne,   S'.   C. 

T.  L.  Hartsock,  night  foreman  of  the  East  Altoona  engine- 
house  of  the  Pennsylvania  Railroad,  has  been  appointed  day 
foreman,  succeeding  B.  K.  Stewart. 


C.  F.  Parker  has  been  appointed  master  mechanic  of  the 
Kansas  City  Southern  Railway,  with  headquarters  at  Heav- 
ener,  Okla.,  succeeding  F.  A.  Prewitt. 

T.  W.  Lowe,  assistant  general  foreman  of  the  Columbus 
shops  of  the  Pennsylvania  Railroad,  has  been  appointed  gen- 
eral foreman,  succeeding  R.  F.  Lace,  deceased. 

R.  U.  Lipscomb  has  been  appointed  superintendent  of  mo- 
tive power  of  the  Southern  Pacific  Co.,  with  headquarters  at 
El  Paso,  Texas.  E.  Gordon,  formerly  master  mechanic  of  the 
El  Paso  &  Southwestern  Railway,  with  headquarters  at  Tu- 
cumcari,  New  Mexico,  has  been  appointed  master  mechanic 
of  the  Southern  Pacific  Co.,  with  the  same  headquarters,  and 
W.  G.  Reid  has  been  appointed  master  mechanic,  with  head- 
quarters at  El  Paso,  Texas. 

John  B.  Icsman  has  been  appointed  master  mechanic  of  the 
Lehigh  &  Hudson  River  Railway,  with  headquarters  at  War- 
wick, New  York,  succeeding  R.  T.  Jaynes. 

B.  G.  Pauley  has  been  appointed  master  mechanic  of  the 
Omaha  division  of  the  Chicago,  Burlington  &  Quincy  Rail- 
road, with  headquarters  at  Omaha,  Nebr. 

J.  Schneeberger,  gang  foreman  of  the  Chicago  &  Alton  Rail- 
road has  been  appointed  general  erecting  shop  foreman,  with 
headquarters  at  Bloomington,  111.,  succeeding  A.  B.  Eriskson. 

E.  E.  Arnold,  general  car  inspector  of  the  Southern  district 
of  the  Missouri  Pacific  Railroad,  with  headquarters  at  Little 
Rock,  Ark.,  has  been  appointed  superintendent  of  the  De  Soto 
shops  at  De  Soto,   Mo. 

R.  L.  Ettenger  has  been  appointed  assistant  to  the  vice- 
president,  mechanical  of  the  Southern  Railway,  with  head- 
quarters at  Washington,  D.  C. 

D.  C.  Cherry,  gang  foreman  of  the  Juniata  shops  of  the 
Pennsylvania  Railroad,  has  been  appointed  night  enginehouse 
foreman  of  the  East  Altoona  enginehouse,  succeeding  T.  L. 
Hartsock. 

Thomas  Paxton,  superintendent  of  motive  power  of  the  El 
Paso  &  Southwestern  Railroad,  with  headquarters  at  El  Paso, 
Texas,  has  retired. 

J.  R.  Wheary  has  been  appointed  general  foreman  of  the 
Norfolk  &  Western  Railway,  with  headquarters  at  Crewe.  Ya., 
and  C.  A.  Reinhard  has  been  appointed  general  foreman  at 
Williamson,   West   Va.,    succeeding   Mr.   Wheary,   transferred. 

E.  A.  Koschinske  has  been  appointed  superintendent  of  the 
Scranton  shops  of  the  Delaware,  Lackawanna  &  Western 
Railroad,   succeeding  J.   R.   Lancaster,   resigned. 


Supply  Trade  Notes 

A.  J.  Manson,  manager  of  the  Transportation  Division  of 
the  New  York  Office  of  the  Westinghouse  Electric  &  Mfg.  Co.  for 
the  past  four  years,  has  been  promoted  to  manager  of  the  Heavy 
Traction  Division  of  the  Railway  Department  with  headquarters 
at  East  Pittsburgh. 

Mr.  Manson,  who  is 
considered  one  of 
America's  foremost  au- 
thorities on  railroad 
electrification,  joined 
the  Westingho  use 
Company  through  its 
engineering  apprentice- 
ship course  about  nine- 
teen years  ago,  shortly 
after  he  graduated  as 
an  electrical  engineer 
from  the  Massachu- 
setts Institute  of  Tech- 
nology. 

Through  his  long 
service  with  the  West- 
inghouse Company, 
which  included  every 
branch,  from  construc- 
tion to  sales,  Mr.  Man- 
son  has  been  connected 
with  nearly  all  of  the 
important  electric 
transportation  prob- 
lems in  the  eastern  part 
of  the  United  States. 
They  include  helping 
to  build  and  test  the 
first  New  Haven  loco- 
motive ;  being  assigned  to  the  electrification  work  of  the  New 
York,  New  Haven  &  Hartford  Railroad  in  the  Spring  of  1907  and 
aiding  in  the  inauguration  of  electric  service;  instructing  steam 
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engineers  in  their  duties  as  electric  enginemen,  and  qualifying  the 
early  ones  for  electric  service;  and  being  associated  with  the  pre- 
liminary test  conducted  by  the  Pennsylvania  Railroad  on  Long 
Island  prior  to  the  decision  as  to  the  system  to  be  used  in  the 
Pennsylvania  tunnels  entering  New  York  City. 

Another  accomplishment  of  Mr.  Manson  was  assisting  F.  H. 
Shepard,  Director  of  Heavy  Traction  of  the  VVestinghouse  Com- 
pany in  connection  with  the  Pennsylvania-New  York  tunnel  elec- 
trification. This  installation  included  power  house,  substations 
and  locomotiv. 

Mr.  Manson  is  well  known  throughout  the  electrical  and  railway 
world  through  his  book  "Railroad  Electrification,"  and  his  contri- 
butions to  the  railway  press.  The  readers  of  Railway  and  Loco- 
motive Engineering  will  be  familiar  with  his  work  as  he  was  Asso- 
ciate Editor  and  conducted  the  Electrical  Department  of  the 
publication  fr<>m  1910  to  1921.  Some  of  the  articles  that  appeared 
in  its  pages  during  the  period  referred  to  were  the  foundation  of  his 
book  on  electrification,  which  is  considered  a  most  authentic  pub- 
lication on  this  subject. 

T.   R.  Langan,  manager  of  the  Transportation  Division  of  the 
Westinghouse    Company   at    Buffalo,    will    assume    Mr.    Mans  in's 
duties  as  manager  of  the  Transportation  Division  of  the  New   York 
ice. 

O.  W.  J.  Schlacks,  formerly  President  of  the  Locomotive 
Lubricator  Company,  becomes  affiliated  with  the  U.  S.  Metal- 
lic Packing  Company,  with  the  acquisition  of  the  entire  busi- 
ness of  the  Locomotive  Lubricator  Company  by  the  U.  S- 
Metallic  Packing  Company. 

Mr.  Schlacks,  after  completing  his  machinist  apprenticeship 
(begun  on  the  Illinois  Central  Railroad)  in  the  Denver  &  Rio 
Grande  Railroad,  Denver  Shops,  attended  Leland  Stanford, 
Jr.,  University  of  Palo  Alto,  California.  He  returned  to  Den- 
ver as  Assistant  Mechanical  Engineer  on  the  Denver  &  Rio 
Grande  Railroad  and  later  Colorado  &  Southern  Railway, 
successively  Mechanical  Engineer,  General  Foreman  and  Su- 
perintendent of  Machinery  and  Rolling  Stock,  Colorado  Mid- 
land Railway,  Colorado  City,  Colorado.  During  part  of  this 
time  he  was  President  of  the  Rocky  Mountain  Railway  Club. 
From  September,  1906,  to  July,  1918,  Mr.  Schlacks  was,  suc- 
cessively-, Western  Sales  Agent,  General  Manager  and  Vice 
President  and  Director  of  McCord  &  Company.  From  1918 
until  recently.  Mr.  Schlacks  was  President  of  the  Locomotive 
Lubricator  Company.  He  pioneered  force  feed  lubrication  of 
valves  and  cylinders  of  superheater  locomotives  in  this  coun- 
try and  eventually  realized  his  ambition  in  developing  an 
absolutely  automatic  valve  oil  delivering  device  that  injects 
oil  into  the  steam  every  revolution  of  the  drivers  and  requires 
nothing  to  be  turned  on  or  off  before  or  after  fill,  before  or 
after  running  summer  or  winter  in  any  climate.  His  device 
proved  by  test  in  competition  with  the  three  most  prominent 
force  feed  lubricators  of  England  and  Europe  as  well  as  three 
makes  in  this  country,  to  deliver  the  most  nearly  constant 
quantity  of  oil  through  the  greatest  variations  of  speeds  and 
temperatures.  His  latest  invention,  that  of  delivering  all  of  the 
oil  into  the  steam  pipe  only  when  the  locomotive  is  working 
steam  and  delivering  all  of  the  oil  into  the  cylinder  only  when 
the  locomotive  is  drifting,  is  a  radical  departure  that  holds 
great  promise  for  the  future  of  automatic  force  feed  lubrica- 
tion  of  the  valves   and   cylinders   of   superheater   locomotives. 

G.  E.  Emmons,  vice-president  in  charge  of  manufacturing 
of  the  General  Electric  Company,  Schenectady,  New  York, 
who  has  been  with  the  electrical  industry  since  1886,  has  asked 
to  be  relieved  of  the  responsibilities  of  his  position  and  plans 
to  soon  move  from  Schenectady  to  Pasadena.  Calif. 

The  Chicago  Pneumatic  Tool  Company  announce  the  ap- 
pointment of  H.  E.  Byer  as  manager  of  condenser  and  vacuum 
pump   sales,   with   headquarters  at   New  York   City. 

The  Canadian  Locomotive  Company,  Toronto.  Ontario,  has 
made  the  following  changes  in  its  board  of  directors:  the 
resignations  of  A.  Jarvis  and  M.  J.  Haney  has  been  accepted: 
H.  F.  Osier  has  been  appointed  a  director  and  Robert  Hobson 
has  been  elected  chairman  of  the  board. 

Karl  Kendig,  advertising  manager  of  the  Whitman  &  Barnes 
Company,  Akron,  Ohio,  has  been  advanced  to  the  position  of 
secretary  of  the  company. 

The  National  Malleable  &  Steel  Castings  Company,  Cleve- 
land, Ohio,  is  constructing  an  annealing  plant  in  Indianapolis, 
Ind. 

Harold  Blum  has  been  appointed  sales  engineer  of  the  Cleve- 
land Railway  Supply  Company.  Mr.  Blum  was  formerly  con- 
nected with   the   Rail  Welding   &   Bonding   Company. 

Tom  Moore,  Royster  building.  Norfolk,  Va..  has  been  ap- 
pointed railroad  sales  agent  in  the  southwestern  district  for 
the  American  Bolt  Corporation,  New  York. 

T.  J.  Boyd  has  been  appointed  factory  representative  for 
Pratt  &  Whitney  Company,  sales  of  the  Niles  Bement  Pond 
Company,  with  headquarters  at  Philadelphia,  Pa. 


The  Premier  Staybolt  Company,  Pittsburgh,  Pa.,  has  opened 
icago  office  al  30  orth  Michigan  Bhd.,  in  the  Peoples 
I  rust  &  Bank  building.  The  office  is  to  be  in  charge  of  L.  W. 
Widmeier,  assistant  to  the  presdent. 

The  stockholders  of  Joseph  T.  Ryerson  &  Son,  Inc.,  has 
purchased  substantial  interest  in  the  Reed  Smith  Company, 
Milwaukee,  Wis.,  under  the  new  plan  the  officers  of  the  Reed 
Smith  Company  arc  D.  M.  Ryerson,  president;  George  W. 
Smith,  vice  president  and  general  manager;  E.  L.  Hartig, 
treasurer;    Carl   Gallauer,     ecretary. 

The  Whiting  Corporation,  Harvey.  111.,  has  opened  a  dis- 
trict sales  office  at  997  Ellicott  Square  building,  Buffalo,  New 
York,  to  succeed  its  former  agent,  George  F.  Crivel  &  Co. 
W.  R.  Hans  is  to  be  in  charge  of  the  new  office.  Mr.  Hans 
has  been  in  the  service  of  the  Whiting  Corporation  for,many 
years  in  the  sales  and  engineering  departments. 

N.  L.  Clements,  president,  and  C.  R.  Wells,  secretary  and 
treasurer  of  the  Industrial  Works,  Bay  City,  Mich.,  have  re- 
tired. E.  B.  Perry,  formerly  vice-president  and  general  man- 
ager, has  been  elected  president  and  general  manager,  succeed- 
ing Mr.  Clements.  M.  D.  Piatt,  formerly  office  manager, 
has  been  appointed  secretary  and  treasurer,  succeeding  Mr. 
Wells. 

The  Gibb  Instrument  Company,  Bay  City,  Mich.,  has 
changed  its  name  to  the  Gibb  Welding'  Machine  Company. 
No  change  in  organization  has  been  made,  the  change  in  name 
being  merely  for  the  purpose  of  more  exactly  describing  the 
product.  The  company  is  now  engaged  exclusively  in  the 
manufacture  of  electric  welding  and  heating  machines,  and 
no  longer  makes  instruments. 

The  Kilby  Car  &  Foundry  Company,  Anni=tcn,  Ala.,  plans 
to  rebuild  its  foundry  which  was  damaf-d  by  fire  recently  to 
the  extent  of  $35,000. 

C.  C.  Harchow  has  been  appointed  comptroller  of  the  Amer- 
ican Steel  Foundries,  succeeding  Thomas  Drever,  resigned  to 
enter  other  business. 

The  Air  Reduction  Sales  Company,  New  York  City,  is  re- 
ported  to   have   leased  an  existing   building  at   Lebanon    Pa 
for   the   establishment  of  a   branch  plant  for  the   manufacture 
ot   industrial   oxygen  and   kindred   products. 

Charles  H.  Bromley  has  been  appointed  manager  of  th<> 
lubrication  and  filtration  division  of  S.  F.  Bowser  &  Co  Fort 
\\  ayne,  Ind. 

Walter  C.  Doering,  representative  at  St.  Louis,  Mo.,  of  the 
Bradford  Corporation,  New  York  City,  has  been  appointed 
vice-president  in  charge  of  the  St.  Louis  office  and  its  busi- 
ness in  the  southwestern  territory. 

John  L.  Barry,  Jr.  has  been  appointed  representative  for  the 
.New  York  district  for  the  American  Crane  Company,  head- 
quarters at  30   Church  street,  New   York   City. 

ri3rl<LRR11tr  SmitH  £omPany.  Ne™  York  City,  has  appointed 
Charles  R.  Speaker,  Evening  Star  building,  Washington    D    C 
as  sales  representative  in  the  District  of  Columbia,  Maryland" 
Virginia    and    Carohnas. 

„S  J.  Ryerson  &  Son,  Chicago,  111.,  plans  the  con- 
struction of  two  new  warehouse  spans  at  the  north  group  of 

100  by  280°  ft         '  SPanS   3re   t0   be   72   by   360   ft   and 

The  National  Lumber  &   Creosoting  Company    Texarkana 

Ark.,   has  appointed   C.  B.   Mitchell  af  district  s'e     m.S 

City.  hMaodquarters  ,n  the  RaiIwa-v  Exchange  building,  Kanfas 

a  H.en7.uM'  x?.1,6*^  has  been  aPPO''nted  assistant  to  the  oresi- 

ateNe°w  York  Citf en\efnt  r?"'  C°mPa7'  Wlth  "eadqufrters 
at  New  York  City  Mr.  Cleaver  was  formerly  manager  of 
the  Pond  works  at  Plainfield,  New  Jersey.  »'<»n<»ger   ot 

J.   M     Robb,    Monadnock    building,    Chicago,    111.,    has   been 
appointed    representative    in    that    territory    of    the    fLI 
Railway  Supply  Company,  Ltd.,   Montreal.  Economy 


Obituary 


Charles  S.  Gawthrop,  vice-president  of  the  American  Car  & 
Foundry  Export  Company,  died  at  his  home  in  New  York  Citv  on 
October  31st.  after  a  short  illness.  Mr.  Gawthrop  was  born  °n 
W  ilmmgton,  Del  on  November  21st.  1868.  After  graduation  from 
the  University  of  Pensylvania.  He  entered  the  employ  of  the  TacT 
-on  &  Sharp  Company,  railway  car  builders,  in  1901  when  that 
company  was  acquired  by  the  American  Car  and  Foundry  Company 
Mr.  Gawthrop  became  district  manager  of  the  Jackson  &  Sharo 
Plant  at  Wilmington,  Del.  which  position  he  held :  until  th  T  forma- 
tion of  the  American  Car  &  Foundry  Export  Company  in  ™1 3 
He  then  became  director  and  vice-president  of  the  new  corporation 
and  continued  in  those  offices  until  his  death. 
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E.  A.  Gregory,  district  sales  manager  of  the  American  Brake 
Shoe  &  Foundry  Co.,  with  headquarters  at  Houston,  Texas,  died  in 
a  hospital  in  New  York  on  November  1st.  following  a  severe  ill- 
ness. Mr.  Gregory  was  born  in  Nashville,  Tenn.,  on  March  22nd. 
1877,  and  entered  railway  service  with  the  Nashville  Chattanooga 
&  St.  Louis  Railway  in  1900.  In  1903  he  was  appointed  foreman 
of  terminals  of  the  Louisville  &  Nashville  Railroad  which  position 
he  held  until  he  entered  the  service  of  the  American  Brake  Shoe  & 
Foundry  Co.,  on  January  15th,  1909.  He  was  appointed  district 
manager  at  Houston,  Texas  on  March  1st,  1923. 

R.  T.  Jaynes,  master  mechanic  of  the  Lehigh  &  Hudson 
River  Railway  with  headquarters  at  Warwick,  New  York  died  in 
his  office  on  November  4th,  having  been  in  poor  health  for  several 
months.  Mr.  Jaynes  was  born  in  1865  and  entered  railway  service 
as  an  apprentice  in  the  shop  of  the  Erie  Railroad  at  Susquehanna, 
Pa.  He  entered  the  service  of  the  Lehigh  &  Hudson  River  Rail- 
way in  1895  as  general  foreman.  In  1907  he  was  appointed  master 
mechanic  which  position  he  held  until  his  death. 

Edward  H.  Utley,  vice-president  and  general  manager  of 
the  Bessemer  &  Lake  Erie  Railroad  with  headquarters  at  Pitts- 
burgh, Pa.,  died  at  his  residence  in  Pittsburgh  on  November  8th 
after  a  long  illness.  Mr.  Utley  became  vice-president  and  general 
manager  on  January  15th,  1904,  and  served  continually  in  that 
capacity  until  the  time  of  his  death. 


New  Publications 

Books,  Bulletins,  Catalogues,  Etc. 

Recent  Developments  in  the  Art  is  the  title  of  folder  No. 
4631  of  the  Westinghouse  Electric  and  Manufacturing  Com- 
pany, in  which  is  recorded  briefly  in  forty  pages  some  of  the 
more  important  developments  which  that  company  has  con- 
tributed to  the  electric  railway  industry  during  the  past  two 
years.  This  booklet  is  timetable  size  and  was  published  for 
use  as  a  guide  reference  in  the  Westinghouse  Booth  at  the 
A.  E.   R.  A.  Convention  last   October. 

Part  One  of  this  folder  is  devoted  to  new  developments 
that  were  included  in  the  Atlantic  City  exhibit.  Advancements 
in  railway  motor  design,  improvement  in  control  apparatus, 
modernized  renewal  parts  and  other  new  apparatus  are  in- 
cluded in  this  division. 

Part  Two  contains  descriptions  of  more  developments  not 
included  in  the  exhibit. 

This  collection  of  information  under  one  cover  indicates  a 
noteworthy  interest  of  one  manufacturer  in  the  industry  and 
its  needs.  Among  the  developments  may  be  some  solutions 
to  perplexities  in  equipment  which  now  confront  electric 
railway  operators.  Copies  of  this  folder  will  be  sent  free  upon 
request  to  any  Westinghouse  District  Office  or  to  the  Pub- 
licity  Department  at  East   Pittsburgh. 


publication— Cars  and  Car  Equipment.  The  first  volume  of 
Cars  and  Car  Equipment  was  published  in  1920  as  a  reference 
guide  for  the  selection  of  car  designs  for  average  electric  rail- 
way applications.  This  book  met  with  such  unanimous  ap- 
proval that  it  has  been  found  desirable  to  issue  a  second  edi- 
tion which  includes  data  and  illustrations  pertaining  to  some 
of  the  latest  and  most  successful  types  of  cars  designed  for 
city,  interurban,  elevated  and  parcel  dispatch  service. 

Service  performance,  general  data,  weights,  dimensions  and 
information  on  electrical  equipment  and  mechanical  equip- 
ment, together  with  photographs  and  floor  plans  are  included 
for  fifteen  different  cars.  This  book  is  available  upon  request 
to  either  East  Pittsburgh  or  any  Westinghouse  District  Office. 


"Die  Lokomotive  in  Kunst,  Witz  und  Karikatur"  ('  The  Lo- 
comotive in  Art.  Humor  and  Caricature")  is  the  title  of  a 
book  published  in  commemoration  of  the  completion  of  the 
10,000th  locomotive  built  by  the  Hannover  Locomotive  Works, 
formerly  Georg  Egestorff  (Hanomag)  of  Hannover-Linden, 
Germany.  Its  contents  give  an  idea  as  to  what  extent  the 
illustrative  arts,  sculpture,  and  poetry  have  in  a  way  been 
influenced  by  the  locomotive.  This  excellent  publication  of 
130  pages  contains  not  only  articles  of  earnest  appreciation 
and  short  sketches,  but  a  goodly  portion  is  devoted  to  the 
humorous  and  artistic  side  of  locomotive  engineering.  It  con- 
tains many  humorous  articles  and  sketches  in  regard  to  the 
iron  steed,  and  the  more  than  200  illustrations  help  to  make  the 
book  a  work  of  exceptional  merit.  It  is  to  be  had  from  the 
"Hanomag-Nachrichten-Verlag  G.  m.  b.  H.,"  Hannover-Lin- 
den, Germanv,  at  a  cost  of  fifty  cents  postpaid  to  the  United 
States. 


Superheater  Dampers — A  new  bulletin  on  Superheater 
Dampers,  Bulletin  No.  3,  has  just  been  issued  by  the  Super- 
heater Company  of  New  York  and  Chicago.  It  describes  and 
illustrates  the  construction  and  installation  of  the  damper. 
Pointers  are  given  against  improper  installation  and  regardng 
the  maintenance  of  dampers.  Style  R  damper  for  switch  en- 
gines is  also  described. 

\   copy   of  this  bulletin   will   be   sent   to  anyone  mentioning 
this   publication. 


Cars  and  Car  Equipment — The   Westinghouse    Electric   and 
Manufacturing  Company  have  just  issued  Volume  II  of  their 


Exhaust  Steam  Injectors. — A  booklet  giving  description  and 
instructions  for  the  Elesco  exhaust  steam  injector  has  just 
been  issued  by  The  Superheater  Company  of  New  York  and 
Chicago.  The  booklet  covers  the  theory,  advantages,  opera- 
tion and  troubles  of  the  exhaust  steam  injectors  and  also 
briefly  gives  instructions  for  installation  and  operation.  Test 
results  from  the  New  York,  Ontario  &  Western  Railway  and 
foreign  roads,  are  given  on  inserts  in  the  back  of  the  book. 
The  injector  is  illustrated  and  types  of  locomotives  to  which 
it  has  been  applied  successfully  are  shown.  A  copy  of  this 
booklet   will   be   sent   to  any  one   mentioning  this  publication. 


For  Testing  and  Washing 
Locomotive   Boilers 


USE    THE 


Rue  Boiler  Washer 
and  Tester 

SEND    FOR    CATALOGUE 

Rue   Manufacturing   Co. 

228  Cherry  Street     Philadelphia,  Pa. 

Manufacturers  of  Injectors,  Ejectors. 

Boiler  Washers  and  Testers.  Boiler  Checks. 

Check  Valves. 


DIAMOND  STEEL  EMERY 

For    Grinding    in    Steam    and    Air   Joints 

"CUTS    BUT    NEVER    BREAKS" 

A    Railroad    Shop    Necessity 

PITTSBURGH  CRUSHED  STEEL  CO. 

PITTSBURGH,    PA..    U.    S.    A. 


GEO.    P.   NICHOLS  &    BRO. 

Nichols  Transfer  Tables 
Turntable  Tractors 

2139  Fulton  Street,  Chicago 


AMELED    IRON    TLUSH    OR   DRY  CLOSETS 

DUNER 
CAR    CLOSETS 

DUNER   CO. 

(I*    S.    CLINTON    ST.,    CHICAGO 


WANTED 

Locomotive  Builder's  Lithographs 
of  U.  S.  Locomotives  previous  to 
Civil  War  Period,  multi-colored  or 
one  tone,  for  historical  collection. 
Liberal  commercial  prices  will  be 
paid.  Give  name  of  builder,  type  of 
locomotive,  condition  of  print,  and 
all  wording  on  same. 

Also,  "American  Locomotives," 
by  Emil  Reuter  of  Reading,  Pa., 
text  and  line  drawings,  issued  se- 
rially about  1849. 

Also,  several  good  daguerrotypes 
of  locomotives  of  the  daguerrotype 
period. 

Address,    HISTORICAL 

c/o    Railway    and    Locomotive    Engineering' 
114  Liberty  Street,   New  York 


3  1812  04298  5698 


," 


